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INTRODUCTION
Psychopathy is considered by some as a psychiatric disorder (Blair, Mitchell, & Blair, 
2005) – which however is not included as such in current diagnostic systems as DSM 
or ICD – and by others as a set of personality characteristics which are defined by the 
presence of three dimensions: (1) disinhibition, poor impulse regulation and the 
inclination to immediate gratification; (2) boldness, bravery, and thrill and adventure 
seeking; and (3) meanness, callousness and coldheartedness (Patrick, 2010; Patrick, 
Fowles, & Krueger, 2009). This last dimension is commonly viewed as the core of 
psychopathy, which has become known as callous-unemotional (CU) traits (Frick, 
O’Brien, Wootton, & McBurnett, 1994). This dimension is defined by personality char-
acteristics, such as: lacking guilt and empathy; being very egocentric; showing 
callous use of others for one’s own gain; and lacking normal emotionality, especially 
in showing a lack of anxiety. Since its first description, research on CU traits has been 
increasing (see Figure 1), and CU traits have consistently been linked to youths with 
conduct problems (Frick, Ray, Thornton, & Kahn, 2014). In 2013, CU traits were added 
to the DSM-5 (American Psychiatric Association; APA, 2013) as a specifier for a more 
severe form of Conduct Disorder (CD) labelled as ‘with limited prosocial emotions’.
Figure 1   Number of publications on callous-unemotional traits and on juvenile 
psychopathy in PubMed as a function of publication year
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correlate (Hare & Neumann, 2010; Skeem & Cooke, 2010). Regarding adult 
psychopathy, this discussion was reflected in the subsequent editions of the 
Diagnostic Statistical Manual of Mental Disorders (DSM). In the first DSM (APA, 1952), 
criteria for ‘sociopathic personality disturbance’ referred to antisocial, but also 
“callous and hedonistic” behavior. Moreover, DSM-I related this personality disorder 
to “psychopathic personality”. In DSM-II (APA, 1968) criteria for ‘antisocial personality’ 
were still personality based, such as being “… selfish, callous, irresponsible, … 
unable to feel guilt ….”. In addition, “a mere history of or repeated legal or social 
offences is not sufficient to justify this diagnosis”. In DSM-III (APA, 1980), criteria for 
antisocial personality disorder (APSD) became behaviorally based with a focus on 
disregard for and violation of rights of others, and personality characteristics which 
might refer to psychopathy were deleted. This remained the same in DSM-IV (APA, 
1994). DSM-5 (APA, 2013) describes the concept of APSD including impairments in 
functioning and specific personality traits. Impairments in functioning must be 
manifest by impairments in self functioning (e.g., egocentrism) and interpersonal 
functioning (e.g., lack of remorse or empathy). Pathological personality traits must be 
manifest in domains that have been labelled antagonism (e.g., glibness, callousness) 
and disinhibition (e.g., disinhibition, such as engagement in risk taking activities). 
However, personality characteristics such as lack of empathy and remorse, 
callousness, disinhibition, glibness have consistently been related to psychopathy 
(Patrick & Drislane, 2015). Thus, it seems that in DSM-5, psychopathy is not referred 
to as a distinct (sub)diagnosis, but incorporated in the APSD diagnosis. 
 The discussion regarding juvenile psychopathy is reflected in the development of 
the DSM as well. In DSM-II, ‘unsocialized aggressive reaction of childhood or 
adolescence’ referred to antisocial behavior, and not to personality traits (APA, 1968). 
DSM-III (APA, 1980) introduced the diagnosis ‘conduct disorder’ (CD). In contrast to 
adult antisocial personality disorder in DSM-III, for CD, a specification could be made 
between ‘socialized’ and ‘undersocialized’ type based on symptoms related to 
empathy, affection and bonding with others. In DSM-IV (APA, 1994) criteria were 
formulated with a focus on antisocial behavior, such as stealing, lying and fighting, 
without referring to psychopathic personality traits. Regarding juvenile psychopathy, 
during the development of the DSM-IV-TR (APA, 2000) a plead was made to add 
psychopathy as a subtype of CD to emphasize the differences between psychopathic 
and non-psychopathic oppositional and antisocial behavior (Frick & Ellis, 1999). 
Although it has been questioned whether evidence is strong enough to add CU traits 
to the DSM-5 (Moffitt et al., 2008), previous research has found significant relations 
between high CU traits and increased levels of CP (for a recent review, see Frick et 
al., 2014). Therefore, the ADHD and Disruptive Behavior Disorders Work Group for 
DSM-V published a proposal to add CU traits as a specifier for CD in the DSM-5 
(Frick & Moffitt, 2010). This lead to the addition of CU traits to the DSM-5 as a specifier 
The aim of the present thesis is to explore clinical and cognitive aspects of CU traits 
in psychiatric samples of youths with CD and those without CD. Previous research 
has found increased levels of CU traits in conduct disorder, as well as significant 
associations between high CU traits and increased levels of conduct problems (CP), 
that are conduct-disorder related problems that fall beyond the threshold for clinical 
diagnosis. Moreover, high CU traits have not only been described in the presence of 
CD, but in other disorders as well, especially autism spectrum disorder (ASD) and 
oppositional defiant disorder (ODD). Finally, high CU traits may be present in typically 
developing youth as well. This is not surprising because CU traits are strongly and 
inversely related to empathy (Blair, 2005; Soderstrom, 2003). Yet, research on CU traits 
outside disruptive behavior disorders (DBDs) is sparse. Thus, this thesis investigates 
whether elevated CU traits can be found not only in CD, but in other mental health 
disorders as well. Furthermore, this thesis investigates the clinical impact of high CU 
traits across mental health disorders. Finally, this thesis investigates the interplay 
between emotion processing and response inhibition in ODD/CD and ASD. As such, 
the moderating role of CU traits on response inhibition was investigated as well.
HISTORY
While CU traits were described as such only recently (Frick et al., 1994), the history of 
the concept of psychopathy goes back to the 19th century (Herpertz & Sass, 2000). 
Today’s view on psychopathy is substantially based on Cleckley’s work (Cleckley, 
1941), which focused primarily on adults. The common view on psychopathy is that 
“psychopaths are social predators who charm, manipulate and ruthlessly plow their 
way through life, leaving a broad trail of broken hearts, shattered expectations, and 
empty wallets” (Hare, 1993). Many of the characteristics displayed by psychopaths 
are closely associated with a profound lack of empathy. They are indifferent to the 
rights and suffering of family members and strangers alike. If they do maintain ties 
with their spouses or children, it is only because they see their family members as 
possessions, much like their stereos and automobiles. Still, there is ongoing 
discussion about the measures that are being used to assess psychopathy (Lilienfeld, 
1994) and about its treatment in youths (Stickle & Frick, 2002). This, at least in part, 
can be explained by the ongoing discussion on the validity and usefulness of the 
diagnosis (Skeem & Cauffman, 2003).
 One topic that nurtures this discussion is related to the required symptoms to 
define psychopathy. As mentioned above, often psychopathy is defined by the 
presence of three dimensions: disinhibition (impulsivity), boldness (narcissism) and 
meanness (callous-unemotionality). However, an important issue is whether antisocial 
behavior should be seen as a component (fourth dimension) of psychopathy or as a 
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others; (b) a response to other emotional stimuli. It is implicitly defined as the ability 
to ‘read’ the facial expressions of emotion (Blair, 2005). The neural systems that 
process these different types of empathy may overlap, but there is considerable 
specificity also (Blair, 2005). Cognitive empathy is thought to being processed 
through the medial prefrontal cortex (especially anterior paracingulate cortex), the 
temporal-parietal junction, and the temporal poles for the representation of the 
mental states of others (see Frith, 2001). Motor empathy is thought to being processed 
through the superior temporal, posterior parietal, and inferior frontal cortex and limbic 
areas (Carr, Iacoboni, Dubeau, Mazziotta, & Lenzi, 2003; Decety & Jackson, 2004). 
Emotional empathy seems to be processed through partially separable systems (all 
requiring superior temporal cortex), depending on whether the individual is responding 
to fearful/sad/happy (amygdala), disgust (insula) or angry (ventrolateral frontal cortex) 
expressions (Blair, 2005). As such, in ASD, difficulties with cognitive and motor 
empathy are found, but less clear difficulties with respect to emotional empathy. In 
contrast, in psychopathy difficulties with emotional empathy but no indications of 
impairment of cognitive and motor empathy were found (Blair, 2005).
 Research on the etiology of CU traits encompasses directly or indirectly research 
on empathy and often focus on one of the above mentioned sub-dimensions of 
empathy, investigated for example through assessment of prosocial reasoning or 
neurophysiological functioning. Thus, high CU traits have been associated with 
decreased response of the amygdala to threat and dysfunctional signal processing 
in the amygdala and ventromedial prefrontal cortex (see Blair, 2013). However, there 
is also a discussion on the involvement of hormonal disbalance, that is, decreased 
cortisol and increased testosterone leading to psychopathy (Van Honk & Schutter, 
2006). Because theories on the etiology of psychopathy had been reviewed only 
extensively in adults, this thesis addresses the gap in the literature regarding juvenile 
psychopathy and CU traits especially (chapter 3).
PREVALENCE OF CU TRAITS OUTSIDE CD
An important debate regarding psychopathy or CU traits (e.g., Frick & Ellis, 1999) 
concerns discussions about the validity and dangers of these constructs as clinical 
diagnoses (e.g., Lahey, 2014; Petrila & Skeem, 2003; Seagrave & Grisso, 2002). Up 
till 2008, previous studies had predominantly focused on CU traits in relation to CP 
and only four had reported explicitly on CU traits when scoring low on CP (Christian, 
Frick, Hill, Tyler, & Frazer, 1997; Frick et al., 2003; Frick, Stickle, Dandreaux, Farrell, & 
Kimonis, 2005; Kimonis, Frick, & Barry, 2004). Christian et al. (1997) were the first to 
report high CU traits outside CP. Furthermore, children with high CU traits and low CP 
did not show signs of emotional and behavioral dysregulation, in contrast to those 
to CD phrased ‘with limited prosocial emotions’ (LPE). Criteria for the specifier are: (a) 
lack of remorse or guilt, (b) callous-lack of empathy, (c) unconcerned about 
performance, and (d) shallow or deficient affect. As such, CU traits have been linked 
to antisocial behavior, and to (the precursor of adult) psychopathy. Nonetheless, 
some experts argue that the concept of psychopathy is broader than just CU traits, 
and hence discussion remains whether the combination of CD and CU traits is 
sufficient for assessing psychopathy and whether the other dimensions (i.e., 
disinibition and boldness) should be taken into account as well when assessing 
psychopathy (Salekin, 2016). Furthermore, as described in chapter 2, it also remains 
unclear whether CU traits, and its DSM-5 specifier, should only be linked to CD, or are 
also relevant to other diagnostic entities.
COGNITIVE AND NEURAL CORRELATES OF CU TRAITS 
The etiology of CU traits is multifactorial, and includes genetic and environmental 
influences (Blair, 2013). Twin studies have reported consistent results of moderate to 
strong heritability (40-78%) for CU traits in children and youth (Viding & McCrory, 
2012). Because CU traits, by definition, have been linked to decreased empathic 
functioning, much research on CU traits is based on investigating the role of empathy 
(Blair, 2005; Soderstrom, 2003). Patients with CP who lack empathy seem to be 
unable to ‘emotionally understand’ others and their feelings, and because of this they 
seem to be unable to adjust their actions to socially more accepted behavior. As 
such, low levels of empathy have been related to aggression, externalizing and 
antisocial disorders, and enactment and receipt of physical abuse (Miller & Eisenberg, 
1988). 
 Empathy is often defined as: (a) an affective response to another person, which 
some believe entails sharing that person’s emotional state; (b) a cognitive capacity to 
take the perspective of the other person; and (c) some monitoring mechanisms that 
keep track of the origins (self vs. other) of the experienced feelings (Lamm, Batson, & 
Decety, 2007). In order to clarify etiological mechanisms underlying CU traits, much 
effort is put into investigating the variety of dissociable neurocognitive processes that 
are involved in empathy. Thus, empathy is often dissected into three main dimensions: 
(a) cognitive empathy is effectively Theory of Mind which refers to the ability to 
represent the mental states of others, that is, their thoughts, desires, beliefs, intentions, 
and knowledge; (b) motor empathy occurs when the individual mirrors the motor 
responses of the observed actor and is defined as the tendency to automatically 
mimic and synchronize facial expressions, vocalizations, postures, and movements 
with those of another person; (3) emotional empathy is seen in at least two main 
forms: (a) a subjective and physiological response to the emotional displays of 
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ASSESSMENT
Since the Psychopathy Checklist (PCL; Hare, 1985), about 25 questionnaire measures 
(either parent-, teacher-, or self-rated) have been developed to assess the presence 
of psychopathic features. For youths, the Psychopathy Checklist: Youth Version 
(PCL:YV; Forth, Kosson, & Hare, 2003) and the Antisocial Process Screening Device 
(APSD; Frick & Hare, 2001) seem to be the most used and validated instruments in 
juvenile psychopathy. However, these measures do not only assess CU traits, but 
also other sub-dimensions of psychopathy, such as sensation seeking behavior, 
arrogant/deceptive interpersonal style or antisocial-aggressive behavior (Herpers, 
Rommelse, Bons, Buitelaar, & Scheepers, 2012). As CU traits gained special interest 
in research on psychopathy, questionnaires have been developed to specifically 
assess CU traits, such as the Inventory of Callous-Unemotional traits (ICU; Frick, 
2004) and the University of New South Wales CU traits scale (Dadds, Fraser, Frost, & 
Hawes, 2005). Assessment of CU traits is still a topic of debate, even though CU traits 
have now been incorporated in DSM-5. On the one hand this discussion focuses on 
how to best assess CU traits, e.g., by providing guidelines for assessment (Frick, 
2013). Nevertheless, discussions remain about whether CU traits can be best 
assessed by self-report, or by others, such as parents or teachers (Decuyper, De 
Caluwe, De Clercq, & De Fruyt, 2014; Frick et al., 2003; Vahl et al., 2014). On the other 
hand discussion focuses on the issue that psychopathy entails more personality 
dimensions than only CU traits, namely a grandiose-manipulative (‘boldness’) and a 
daring-impulsive (‘disinhibition’) dimension as well (Salekin, 2016).
 As psychopathy measures are less suitable for research outside CD and the ICU 
focuses on CU traits solely, the ICU has gained importance in the research of CU 
traits. Although there is an increasing body of research on CU traits in DBDs, its 
validity would increase when information about CU traits outside DBDs would be 
available (Moffitt et al., 2008). Yet, research on CU traits outside DBDs is sparse. 
Furthermore, as for most of the assessment measures regarding either psychopathy 
or CU traits, there are no established cut-off scores for the ICU, which limits clinical 
usefulness of these measures. This research is further complicated by the fact that 
recent studies challenged the ICU from a psychometric point of view (e.g., Colins, 
Andershed, Hawes, Bijttebier, & Pardini, 2015; Feilhauer, Cima, & Arntz, 2012; Hawes 
et al., 2014; Waller et al., 2015), as well as a conceptual point of view (Lahey, 2014). 
Thus, more research on the clinical usefulness of the ICU outside CD is needed. 
Therefore, in chapter 5, this thesis aimed at increasing our knowledge on this topic.
high on both CU traits and CP (Frick et al., 2003), while later analyses of the data 
showed that the high CU/low CP group differed from the normal control group only 
on severity of property destruction symptoms (Frick et al., 2005). Based on the same 
study sample, Kimonis et al. (2004) found that the high CU/low CP group differed 
significantly from the normal control group only in the second year of a four-year 
follow study in having higher levels of delinquent peer affiliation. As such, these 
studies showed that CU traits may be present outside CD, and that high CU traits 
outside CD may be related to only marginally increased levels of antisocial behavior. 
Nevertheless, these findings were based on only two study samples. Hence, it 
seemed to be important to extend further research on CU traits to youths with other 
disorders than CD and to community samples. 
 Up till now, a few studies have investigated the prevalence of CU traits outside 
CD. In community samples, prevalence rates of clinically relevant levels of CU traits 
outside CD have been reported to range between 2-7% (Frick & Moffitt, 2010; Kahn, 
Frick, Youngstrom, Findling, & Youngstrom, 2012; Pardini, Stepp, Hipwell, Stouthamer- 
Loeber, & Loeber, 2012; Rowe et al., 2010), except for one, reporting a prevalence 
rate of 36.9% (Keenan, Wroblewski, Hipwell, Loeber, & Stouthamer-Loeber, 2010). 
Most of these studies (Keenan et al., 2010; Pardini et al., 2012; Rowe et al., 2010) 
found CU traits to be more prevalent outside than inside CD, although one study 
(Kahn et al., 2012) found similar prevalence rates in- and outside CD. Only one study 
(Kahn et al., 2012) reported on the prevalence rate of high CU traits not only in CD, 
but in two non-CD diagnoses as well. This study investigated a community sample 
of 1,136 youth, as well as a clinic referred sample of 566 youth, forming 4 groups: 
71 with CD, 211 with ODD, 142 with attention-deficit/hyperactivity disorder (ADHD), 
and 142 with non-DBDs. In the clinic referred group, the prevalence rate of CU traits 
outside CD was found to be 14-32% of the total sample, which seems to be smaller 
than the prevalence rate inside the CD group (21-50%). However, prevalence rates 
of CU traits within the major diagnostic groups (CD, ODD, ADHD, non-DBDs) were 
similar: in the community sample, and based on both parent and teacher report, 
prevalence rates of CU traits in the CD group, ODD group, ADHD group and non-DBD 
group were 32%, 22%, 26%, and 4%, respectively. In the clinical sample these rates 
were 50%, 41%, 28%, and 23%, respectively (Kahn et al., 2012). These studies showed 
that high CU traits are not limited to CD only but also appear to be increased in youth 
with ODD and ADHD. However, evidence is rather limited and studies regarding 
the prevalence rates of high CU traits in non-disruptive behavior disorders (non-DBD’s) 
such as autism spectrum disorder (ASD), anxiety and mood Disorder, or other 
disorders are still lacking. Moreover, little is known about the impact of high CU traits 
in non-DBDs on quality of life (QoL). Hence, chapter 4 focuses on investigating this 
issue.
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AIMS AND OUTLINE OF THIS THESIS
The overall aim of this thesis was to investigate the role of CU traits in youths with 
clinical disorders, including CD, ODD, ADHD, ASD, anxiety/mood disorders. Specific 
aims were:
•	 to investigate whether CU traits have validity as a classifier only in the context of 
CD, or also other disorders than just CD, either in combination with other forms of 
psychopathology or as a stand-alone construct (i.e., a separate DSM-diagnosis). 
To this end, current literature on CU traits, published between 1980 and 2011 (N = 
206 studies, including 6 reviews), was systematically reviewed. Results will be 
described in chapter 2.
•	 to investigate whether findings of neurobiological and neuropsychological research 
on CU traits in youths support theories on neurobiological and neuropsychological 
underpinnings of psychopathy, and CU traits specifically (especially regarding the 
role of the amygdala and the supposed hormonal disbalance) and whether these 
theories were mutually exclusive or overlapping. Also, this thesis aimed to form 
further hypotheses regarding the etiology of CU traits. To this end, literature on neuro - 
biological and neuropsychological underpinnings of psychopathy, and CU traits 
specifically (N = 75 studies; published between 1989 and 2012) was systematically 
reviewed. This will be described in chapter 3.
•	 to investigate the presence of CU traits across non-CD disorders, that is, the 
likelihood that high CU traits could be present in specific disorders, such as ADHD, 
ASD, anxiety/mood disorders, disruptive behavior disorder not otherwise specified 
(DBD-NOS)/ODD. Furthermore, the impact of high CU traits on QoL across these 
non-CD disorders was investigated. A sample of clinic referred youths (N = 1,018 
participants; aged 6-18 years; recruited between July 2012 and May 2013) was 
studied. Data were collected from Routine Outcome Measuring (ROM) at a child 
and adolescent psychiatry clinic in the Netherlands; that is, before the first 
appointment at the clinic, parents completed a digital intake questionnaire which 
assesses a range of variables, including age, gender, country of birth, number of 
police contacts of the child, education level of parents, and also included validated 
questionnaires such as the Kidscreen-27 (Ravens-Sieberer & group, 2006) for 
measuring QoL. For this study, the Inventory of Callous-Unemotional traits (ICU; 
Frick, 1994) was added to the intake questionnaire. Results are described in 
chapter 4.
•	 to investigate how CU traits inform us on the clinical functioning and QoL in youths 
with non-CD disorders. More specific, the accuracy of the ICU, and of the LPE 
specifier (based on four ICU items) to predict clinical symptoms and QoL across 
non-CD disorders (ADHD, ASD, anxiety/mood, DBD-NOS/ODD, other diagnoses) 
was examined. Furthermore, it was investigated whether CU traits better fit a 
RESPONSE INHIBITION
Trying to clarify underlying neuropsychological functions of DBDs, much research 
has focused on executive functioning (EF) in ODD/CD (Matthys, Vanderschuren, 
Schutter, & Lochman, 2012), and CU traits specifically (Herpers, Scheepers, Bons, 
Buitelaar, & Rommelse, 2014). EF comprises different types of functions, such as 
reward dominance, passive avoidance learning, reversal learning and response 
inhibition. Behavioral inhibition is essential for the development of goal-directed 
behavior and refers to interrelated processes: (a) inhibition of the initial pre-potent 
response to a stimulus, (b) stopping of an ongoing response, and (c) deflection of a 
response by competing events and responses (Barkley, 1997). However, dysfunctional 
response inhibition is seen across disorders (Hosenbocus & Chahal, 2012).
 Response inhibition is being modulated by emotion processing (Cohen-Gilbert 
& Thomas, 2013), which is closely related to empathy (De Vignemont & Singer, 2006). 
ODD/CD and ASD are both disorders in which deficits in empathy and social 
interaction are encountered. Furthermore, both disorders have been linked to CU 
traits in relation to response inhibition. Response inhibition is often measured by 
using emotionally neutral tasks as the Stop Signal Task and the Go/No-go task (Bari 
& Robbins, 2013). Decreased response inhibition has been found in relation to higher 
levels of CU traits in youths with conduct problems (Bohlin, Eninger, Brocki, & Thorell, 
2012; Roussy & Toupin, 2000), although a recent study did not find this relationship 
(Maurer et al., 2016). In youths with ASD and conduct problems such a relationship 
could not be found either (Rogers, Viding, Blair, Frith, & Happé, 2006). Thus, these 
findings are inconclusive. Nevertheless, CU traits might be differentially related to Go/
No-go performance in youths with ASD versus ODD/CD. However, up till now, there 
seem to be no studies in ODD/CD that investigate the interplay of emotion processing 
and response inhibition as assessed by performance on an emotional Go/No-go 
task. Regarding ASD, one study (Geurts, Begeer, & Stockmann, 2009) suggested 
that the level of arousal, and not emotion processing, might modulate this 
performance. Given the paucity of research on this topic, it seems important to 
investigate similarities and dissimilarities between the both disorders, in order to 
better understand the neuropsychological mechanisms in ODD/CD, as well as ASD. 
Therefore, in chapter 6 this thesis investigates the interplay between emotion 
processing and response inhibition in adolescents with ODD/CD or ASD, and the 
moderating role of cross-disorder CU traits during performance on an emotional Go/
No-go task.
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INTRODUCTION
There is an increasing interest in the moderating role psychopathic traits may play 
regarding long-term outcome and treatment effectiveness of disruptive behavior 
(Frick & Ellis, 1999; Salekin, 2002; Stickle & Frick, 2002). Specifically, there is a widely 
held believe that psychopathy has a poor outcome and is untreatable, although it 
seems more appropriate to state that a subgroup of patients with disruptive behavior 
who portray psychopathic traits may require different treatment than patients with 
disruptive behavior without these traits (Salekin, 2002).
 Although the history of the concept of psychopathy goes back to the 19th century 
(Herpertz & Sass, 2000; Salekin & Frick, 2005), today’s view on psychopathy is 
substantially based on Cleckley’s work, first published in 1941 (Cleckley, 1941), in 
which psychopathy is seen as a personality disorder. In recent literature, different 
aspects of psychopathy have been emphasized, such as: (1) disinhibition, poor 
impulse regulation and the inclination to immediate gratification; (2) boldness, 
bravery, and thrill and adventure seeking; and (3) meanness, callousness and cold-
heartedness (Patrick, 2010; Patrick, Fowles, & Krueger, 2009). There is now 
consensus that the presence of impulsive externalizing behavior is not sufficient for a 
diagnosis of psychopathy but that boldness and/or meanness are the more typical 
characteristics. Particularly meanness is viewed by many experts as the core 
component of psychopathy. Frequently described symptoms of this core component 
are: lacking guilt and empathy; being very egocentric; showing callous use of others 
for one’s own gain; and lacking normal emotionality, especially in showing a lack of 
anxiety. These symptoms have been known as callous-unemotional (CU) traits (Frick 
& Ellis, 1999).
 Regarding CU traits specifically, reviews have been published paying attention 
to the etiology (Jones & Viding, 2007) and diagnostic value (Frick, 2007; Johnstone 
& Cooke, 2004; Rutter, 2005). Some reviews have specifically focused on the 
 conceptualization of CU traits in youth in relation to conduct problems (Edens, 
Skeem, Cruise, & Cauffman, 2001; Frick & Marsee, 2006; Frick & White, 2008; Kotler 
& McMahon, 2005), which is of importance because the etiology and symptom 
presentation of a disorder in youth and adults may be different and need specific 
attention (Hart, Watt, & Vincent, 2002; Salekin & Frick, 2005; Seagrave & Grisso, 
2002) and CU traits in antisocial youth seem to designate a distinct group that might 
develop into adult psychopath. Furthermore, early detection might result into early 
intervention strategies preventing the development of adult psychopathy and 
antisocial behavior. However, common to these reviews is that their focus is on the 
role of CU traits as a subtype of conduct disorder (CD) as proposed by the ADHD 
and Disruptive Behavior Disorders Work Group for DSM-V (Frick & Moffitt, 2010; 
see Table 1). Furthermore, in adults, subtypes of psychopathy can be distinguished. 
ABSTRACT
Background  Callous-unemotional (CU) traits are currently viewed as the defining 
signs and symptoms of juvenile psychopathy. It is unclear, however, whether CU 
traits have validity only in the context of conduct disorder (CD) as proposed by Frick 
and Moffitt (2010), or also outside CD, either in combination with other forms of psy-
chopathology or as a stand-alone construct. 
Methods  The current review systematically studied the existent literature on CU traits 
in juveniles to examine their validity inside and outside CD according to the framework 
regarding the validity of a psychiatric diagnosis provided by Robins and Guze (1970). 
Results  Inside youth with conduct problems, and CD specifically, it seems that CU 
traits meet the Robins and Guze criteria. As many of the reviewed studies included 
youth with ODD and ADHD as well, there are indications the same might be true for 
ODD and ADHD, although probably to a lesser extent. In other disorders, CU traits 
may be present as well, but their role is not firmly established. As stand-alone 
construct, data are lacking or are scarce on every of the above mentioned criteria.
Conclusions  CU traits are a useful specifier in CD, and possibly also in disruptive 
behavior disorders (DBDs) more generally. High CU traits outside DBDs exist but it is 
as yet unknown if there is a clinical need for defining CU traits as a stand-alone 
construct.
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demonstrate neurobiological and neuropsychological correlates of the construct, 
and (f) the construct shows a characteristic response to treatment. Since the Robins 
& Guze criteria were published more than 40 years ago, they may seem dated. Yet, 
they have been labelled as golden standard for establishing diagnostic validity, thus 
providing opportunity for psychiatric diagnoses to be defined as ‘real entities’ 
(Andreasen, 1995). Recent papers have used these criteria for disruptive behavior 
disorders (Faraone, 2005; Hofvander, Ossowski, Lundstrom, & Anckarsater, 2009). 
Yet, a few critical remarks can be made. The Robins & Guze criteria partially overlap 
with the set of criteria for construct validity, as formulated by Cronbach and Meehl 
(1955), which has been of great importance as well (Strauss, 2005). Cronbach and 
Meehl (1955) place an important emphasis on the nomological network, meaning 
that a construct needs to ‘function’ according to laws in which the construct occurs, 
while this criterion is not needed in the Robins & Guze criteria. However, the purpose 
of our paper was not to either investigate or extend the nomological network regarding 
CU traits, but to investigate the diagnostic validity of CU traits. Therefore, the Robins 
& Guze criteria seemed to fit better for our purposes. Another critical remark can be 
made regarding the fact that the Robins & Guze criteria do not seem to take 
comorbidity into account, yet comorbidity is the rule rather than the exception in 
mental disorders (Krueger, 1999). Therefore, it is relevant to clarify the distinctiveness 
of the relationship between CU traits and ‘established’ mental disorders. To our 
knowledge, this review is the first to apply these criteria to the construct of CU traits 
in youth.
 A PubMed search was performed, focusing on research articles published 
between 1980 and December 2011, addressing CU traits as well as juvenile 
psychopathy, and review articles that appeared to be key articles (search terms: 
juvenile psychopathy and callous unemotional). Within the articles that were believed 
to be relevant, we have searched for additional literature. Studies had to use 
assessment instruments that quantified psychopathic and/or CU traits and had to 
have included comparison groups. CU traits were operationalized as those 
sub-dimensions of psychopathy which include symptoms such as callousness, 
shallowness and lack of empathy. This led to an initial 981 publications of which 206 
(including 6 reviews) were eligible for this review. Findings are reported primarily in a 
qualitative manner.
One of these subtypes is characterized by relatively high scores on deficient affective 
experience (comparable to CU traits) and low on antisocial behavior (Coid, Freestone, 
& Ullrich, 2012). Therefore, several questions remain: do CU traits represent a discrete 
or dimensional entity; are CU traits indeed related to CD only; does the psycho-
pathological syndrome of CU traits show sufficient validity when assessed clinically 
(cf. Rutter, 2011)?
By following the set of specific criteria for validation of psychiatric constructs, as 
proposed by Robins and Guze (1970) and modified by Faraone (2005), the current 
review aimed to contribute to the existing literature by taking a broader perspective on 
the nosological status of CU traits by focusing on their validity as a potential classifier 
for CD, other disorders than just CD and as a stand-alone construct (i.e., a separate 
DSM-diagnosis). These criteria are: (a) the construct has a consistent pattern of signs 
and symptoms, (b) the construct is dissociable from other related diagnoses, (c) the 
construct has a characteristic course and outcome, (d) the construct shows evidence 
of heritability from family and genetic studies, (e) data from laboratory studies 
Table 1  Proposed specifier for callous-unemotional traits in the DSM-V
1. Meets full criteria for Conduct Disorder.
2. Shows 2 or more of the following characteristics persistently over at least 12 months 
and in more than one relationship or setting.The clinician should consider multiple 
sources of information to determine the presence of these traits, such as whether the 
person self-reports them as being characteristic of him or herself and if they are 
reported by others (e.g., parents, other family members, teachers, peers) who have 
known the person for significant periods of time:
	 •			Lack of Remorse or Guilt: Does not feel bad or guilty when he/she does something 
wrong (except if expressing remorse when caught and/or facing punishment).
	 •			Callous-Lack of Empathy: Disregards and is unconcerned about the feelings of 
others.
	 •			Unconcerned about Performance: Does not show concern about poor/problematic 
performance at school, work, or in other important activities.
	 •			Shallow or Deficient Affect: Does not express feelings or show emotions to others, 
except in ways that seem shallow or superficial (e.g., emotions are not consistent 
with actions; can turn emotions “on” or “off” quickly) or when they are used for gain 
(e.g., to manipulate or intimidate others).
http://www.dsm5.org/ProposedRevisions/Pages/proposedrevision.aspx?rid=424
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CRITERION 1: DO CU TRAITS HAVE A CONSISTENT PATTERN 
OF SIGNS AND SYMPTOMS?
The first criterion that must be met in order to consider CU traits as a construct inside 
or outside CD is that a consistent pattern of signs and symptoms must demarcate it 
from other disorders and from psychiatric wellness (Faraone, 2005; Robins & Guze, 
1970). However, there is no universal agreement with respect how to best measure 
CU traits. CU traits seem to be a diagnostic construct that is still in a developmental 
stage. 
 The construct of CU traits has been developed on basis of the concept of 
psychopathy. In the past twenty years there has been an increasing interest in the 
concept of juvenile psychopathy and to our knowledge, at least 17 instruments have 
been developed which aim directly at assessing either psychopathic traits, and which 
have been used in juvenile populations (see Table 2). The Psychopathy Checklist: 
Youth Version (PCL:YV; Forth, Kosson, & Hare, 2003) seems to be the first assessment 
tool that specifically focused on psychopathy in youth. Others followed and versions 
for self-report were developed, leading to instruments such as the Antisocial Process 
Screening Device (APSD; Frick & Hare, 2001), and the Youth Psychopathic traits 
Inventory (YPI; Andershed, Kerr, Stattin, & Kevander, 2002). For reviews, we refer to 
Kotler & McMahon (2005), and Sharp & Kine (2008).
Trying to fractionate the concept of juvenile psychopathy, factor analyses have been 
applied on various instruments, mostly the PCL:YV, on the basis of scores obtained 
in community samples as well as in juvenile offenders. Although two-factor models 
(Brandt, Kennedy, Patrick, & Curtin, 1997; Frick, 1995; Frick, Bodin, & Barry, 2000; 
Lexcen, Vincent, & Grisso, 2004; Murrie et al., 2007; Penney, Moretti, & Da Silva, 
2008; Scholte, Stoutjesdijk, Van Oudheusden, Lodewijks, & van der Ploeg, 2010), a 
four-factor model (e.g., Neumann, Kosson, Forth, & Hare, 2006; Pardini, Obradović, 
& Loeber, 2006; Salekin, Brannen, Zalot, Leistico, & Neumann, 2006; Sevecke, 
Pukrop, Kosson, & Krischer, 2009) and a five-factor model (Dadds, Fraser, Frost, & 
Hawes, 2005) have been proposed as underlying psychopathy with confirmatory 
factor analyses, a three-factor model seems to fit best (e.g., Dadds et al., 2005; Fung, 
Gao, & Raine, 2010; Jones, Cauffman, Miller, & Mulvey, 2006; Kosson, Cyterski, 
Steuerwald, Neumann, & Walker-Matthews, 2002; Väfors, Ruchkin, Koposov, & Af, 
2008; Veen et al., 2011; Vitacco, Neumann, Caldwell, Leistico, & Van Rybroek, 2006; 
Vitacco, Rogers, & Neumann, 2003). The three-factor model consists of factors which 
can be labelled as: (a) sensation seeking behavior, (b) arrogant/deceptive inter- 
personal style, and (c) callous-unemotional traits. Discussion remains whether a fourth 
factor, labelled antisocial-aggressive behavior, should be added (Jones et al., 2006; 
Pardini et al., 2006; Salekin et al., 2006). 
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Disruptive Behavior Disorders
Several epidemiologic studies have studied the prevalence of CU traits (see Table 4). 
CD was found to be present in 2% of community children (Rowe et al., 2010). 32-46.1% 
of community youth with CD was found to score high on CU traits (Kahn, Frick, 
Youngstrom, Findling, & Youngstrom, 2012; Rowe et al., 2010). In the no CD group, 
2.9-7% scored high on CU traits (Kahn et al., 2012; Rowe et al., 2010). Comparable 
overall conclusions can be drawn from other epidemiological studies (Barker, Oliver, 
Viding, Salekin, & Maughan, 2011; Frick & Moffitt, 2010; Keenan, Wroblewski, Hipwell, 
Loeber, & Stouthamer-Loeber, 2010; Scholte et al., 2010) as well as a factor analytic 
study (Frick et al., 2000). These studies imply that CU traits show overlap with CD, but 
are not interchangeable. Because of the upcoming CU traits specifier in the DSM-5, 
it is important to notice that numerous studies reported on a more pervasive and 
severe pattern of antisocial behavior in CD patients with CU traits compared to those 
without CU traits. For reviews we refer to e.g., Edens et al. (2001), Frick (2009), and 
Frick and White (2008), with recent publications confirming these observations 
(Crapanzano, Frick, Childs, & Terranova, 2011; Crapanzano, Frick, & Terranova, 2010; 
Fougere, Potter, & Boutilier, 2009; Kerr, Van, & Stattin, 2012; Lawing, Frick, & Cruise, 
2010; Marsee et al., 2011; O’Neill, Nenzel, & Caldwell, 2009; Rucevic, 2010; Stickle, 
Marini, & Thomas, 2012; White, Cruise, & Frick, 2009).
 Less is known about the possibility to use CU traits as a classifier in ODD. On the 
one hand, correlations between CU traits and ODD, and CD were found to be similar 
(Scholte & van der Ploeg, 2007); and CU traits have been described in youth with 
ODD only (Christian et al., 1997), suggesting CU traits may indeed be a useful 
specifier for ODD. On the other hand, CU traits are much more prevalent in CD than 
ODD (Rowe et al., 2010; Stadler et al., 2011), making the clinical utility of a specifier in 
ODD less obvious. Further investigation regarding the relationship between CU traits 
and ODD specifically seems to be needed.
 CD and ODD are both frequently comorbid with ADHD, making it relevant to 
examine the relationship between CU traits and ADHD. It has been argued (Lynam, 
1996) and demonstrated (Brammer & Lee, 2012; Delisi et al., 2011; Lynam, 1998) that 
a subgroup of children with conduct problems and hyperactivity, impulsivity and 
attention problems (HIA-CP) resemble adult psychopathy. In contrast, several studies 
could not ascertain the relationship between CU traits and ADHD, when controlling 
for the presence of conduct problems (Barry et al., 2000; Fowler, Langley, Rice, 
Whittinger, et al., 2009; Michonski & Sharp, 2010; Sevecke, Kosson, et al., 2009; 
Waschbusch & Willoughby, 2008).
 Taken together, the presence of CU traits together with CD seems to lead to a 
specific syndrome with more severe antisocial behavior, leading the DSM-5 
workgroup to conclude CU traits are a useful specifier for CD. However, there are 
serious indications that CU traits are also present in youth with either ODD or ADHD 
 The findings from these factor analytic studies are reasonably consistent in finding a 
distinct factor including lack of empathy, shallow affect and superficial interpersonal 
relationships, even though the factors are not always labeled similarly and their 
content may vary somewhat between different studies. This factor, with time 
increasingly called Callous-Unemotional Traits, is consistently present in all models. 
This factor can be assessed reliably as from an age of 4 years (Dadds et al., 2005). 
Recently, a promising attempt was made to diagnose CU traits in preschoolers 
(Willoughby, Waschbusch, Moore, & Propper, 2011).
 In youth, CU traits were increasingly seen as having incremental validity regarding 
diagnosing youth with conduct problems (Frick & Moffitt, 2010), which led to the 
development of the Inventory of Callous-Unemotional traits (ICU; Frick, 2004), for 
assessment of CU traits specifically. Validation studies are promising, showing 
good internal consistency (Cronbach’s α = .69-.83; Decuyper et al., 2009; Essau, 
Sasagawa, & Frick, 2006; Kimonis, Frick, Muñoz, & Aucoin, 2007; Kimonis, Frick, 
Skeem, et al., 2008; Roose, Bijttebier, Decoene, Claes, & Frick, 2010) and concurrent 
validity (r2 = .45-.68 between ICU and APSD, and CPS; Kimonis, Frick, Skeem, et al., 
2008; Roose et al., 2010). However, other expressions of validity (e.g. temporal 
stability, interrater reliability) of the ICU specifically have to be established yet.
 The current proposal to include a specifier for CU traits to Conduct Disorder in 
the DSM-5 formulates four criteria, of which two have to be met to assess CU traits 
(Table 1). For the development of this specifier, we refer to (Frick & Moffitt, 2010). 
Internal consistency was shown to be moderate (Cronbach’s α = .56), Yet many 
questions remain as it is unknown how well clinical validity is (Frick & Moffitt, 2010). 
Thus, it seems that though CU traits as a construct show good ‘face validity’, the 
consistency of signs and symptoms within and specifically outside CD needs further 
evaluation.
CRITERION 2: ARE CU TRAITS DISSOCIABLE FROM  
OTHER RELATED DIAGNOSES?
A second criterion that must be met in order for CU traits to be considered as a valid 
nosological construct is its relative distinctiveness from other (related) DSM 
diagnoses. How often do high CU traits co-occur with CD? Are CU traits significantly 
more often linked to the presence of CD than to other disorders as oppositional- 
defiant disorder (ODD), attention-deficit/hyperactivity disorder (ADHD), and autism 
spectrum disorder (ASD)? Can high CU traits exist in the absence of other diagnostic 
entities, as CD, ODD, ADHD, ASD, personality disorder, mental retardation, and 
 substance-abuse (see Table 3)? 
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and agreeableness (expressing concern about interpersonal relationships and 
strategies) and conscientiousness (expressing ability to plan, organize, and complete 
behavioral tasks; Lynam & Derefinko, 2006). As such, the question is whether CU 
traits in adolescents and adults are interchangeable with the personality disorders as 
described in DSM-IV-TR (American Psychiatric Association; APA, 2000).
 Several studies have investigated the relationship between CU traits and 
personality traits. These found an inverse association between CU traits with both 
agreeableness and conscientiousness (Essau et al., 2006; Lee et al., 2010; Lynam et 
al., 2005; Salekin et al., 2005). Furthermore, CU traits were found to be negatively 
associated with stress reaction (expressing reaction to distress, anxiety) and positively 
without CD, albeit less prevalent, making the clinical utility of a specifier in ODD or 
ADHD less obvious. Regarding the validity of CU traits as a stand-alone construct, 
findings are scarce. High CU traits without disruptive behavior do appear to exist 
based on several epidemiologic studies.
Personality Disorder 
It has been argued that adult psychopathy is not only related to personality, but also 
that it is personality (Lynam & Derefinko, 2006). Much research in adult psychopathy 
has used personality questionnaires for delineating signs and symptoms of 
psychopathy. Findings show a strong negative relationship between psychopathy 
Table 3  Relationship between CU traits and specific diagnoses
Diagnosis Support No support
Conduct disorder Core references:
Dadds et al. (2005); Frick et al. (2000); Rowe et al. (2010)
Reviews:
Frick (2009); Frick & White (2008)
Oppositional-defiant disorder Christian, Frick, Hill, Tyler, & Frazer (1997) Rowe et al. (2010); Scholte & van der Ploeg (2007); Stadler et al. (2011)
Personality disorder Myers, Burket, & Harris (1995) Barry, Frick, & Killian (2003); Essau et al. (2006); Lee, Salekin, & Iselin (2010); Lynam et al. (2005); Sadeh, 
Verona, Javdani, & Olson (2009); Salekin, Leistico, Trobst, Schrum, & Lochman (2005)
Attention-deficit/ hyperactivity 
disorder
Brammer & Lee (2012); Delisi et al. (2011) Barry et al. (2000); Fowler, Langley, Rice, Whittinger, et al. (2009); Frick, Cornell, Barry, Bodin, & Dane 
(2003); Michonski & Sharp (2010); Sevecke, Kosson, & Krischer (2009); Waschbusch & Willoughby (2008)
Mental retardation Barry et al. (2000); Fontaine, Barker, Salekin, & Viding (2008); Frick, O’Brien, Wootton, & McBurnett (1994); 
Loney, Frick, Ellis, & McCoy (1998); Salekin, Neumann, Leistico, & Zalot (2004)
Substance abuse Dåderman, Edman, Meurling, Levander, & Kristiansson (2012); Fritz, Wiklund, Koposov, Af, & Ruchkin 
(2008); Hemphälä & Tengström (2010); Mailloux, Forth, & Kroner (1997); Murrie & Cornell (2000)
Autism Spectrum Disorder Jones, Happé, Gilbert, Burnett, & Viding (2010); Rogers, Viding, Blair, Frith, & Happé (2006)
Anxiety disorder
Self-reported anxiety ↓ Dolan & Rennie (2007); Frick, Lilienfeld, Ellis, Loney, & Silverthorn (1999); 
Kimonis, Skeem, Cauffman, & Dmitrieva (2011); Wareham, Dembo, 
Poythress, Childs, & Schmeidler (2009)
Brandt et al. (1997); Skeem & Cauffman (2003)
Parent rated anxiety ↓ Hipwell et al. (2007); Pardini & Fite (2010); Pardini, Lochman,  
& Powell (2007)
Teacher rated anxiety ↓ Pardini & Fite (2010)
Clinician rated anxiety ↓ Barry et al. (2000)
Mood disorder Javdani, Sadeh, & Verona (2011)
Note. ↓ = decreased in the presence of high CU traits.
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associated to aggression (expressing irritability, aggression; Sadeh et al., 2009), and 
that CU traits in youth were not specifically related to narcissism (Barry et al., 2003). 
Thus, these studies suggest CU traits to be related to certain personality dimensions/
traits that can be apparent before the age of 18 years. However, none of these studies 
supports CU traits to be seen as equal to personality disorders.
 Since personality disorders have their onset mostly in adolescence, and persist 
into adulthood (APA, 2000), a next question is whether CU traits are predictors of 
adult personality disorders. However, we could not find any studies addressing this 
issue. 
Autism Spectrum Disorder and Mental Retardation
Because ASD and mental retardation are both related to lower levels of empathy and 
self-reflection, it is possible that both are related to higher levels of CU traits. In youth 
with ASD, it was found that the correlation between severity of CU traits and ASD 
traits was extremely low, and callous antisocial behavior did not appear to result from 
those cognitive deficits that are core to autistic disorders, such as ‘mindblindness’ 
and executive dysfunction (Rogers et al., 2006). Furthermore, boys with conduct 
problems and high CU traits were found to have dysfunctional affective empathy, but 
not cognitive empathy. The contrary was found in boys with ASD (Jones et al., 2010; 
Schwenck et al., 2012). Less is known about the relationship between intelligence 
(IQ) and CU traits. Some studies report no relationship (Delisi et al., 2011; Fontaine 
et al., 2008; Salekin et al., 2004). Others report that youth with conduct problems and 
CU traits have a higher IQ (Frick et al., 1994) or in contrast a lower IQ (Loney et al., 
1998) compared to youth with conduct problems without CU traits. Recently, CU 
traits were related to poor reading comprehension when controlling for IQ (Delisi 
et al., 2011; Vaughn et al., 2011). These results suggest that autism and mental 
retardation are probably not related to CU traits, although both might hypothetically 
influence the phenotypic expression of CU traits. 
Substance Abuse
Although the presence of psychopathic traits in substance-abusing adolescents is 
related to a higher level of alcohol- and drugs-related problems, there are no 
indications that CU traits in youth are the result of alcohol- or drug-abuse (Dåderman 
et al., 2012; Fritz et al., 2008; Hemphälä & Tengström, 2010; Mailloux et al., 1997; 
Murrie & Cornell, 2000).
Anxiety and Mood Disorders
As CU traits are associated with shallow affect and low fearfulness, anxiety was 
investigated in ten studies, of which seven controlled for conduct problems (Barry et 
al., 2000; Dolan & Rennie, 2007; Frick et al., 1999; Hipwell et al., 2007; Pardini & Fite, 
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problems was made (Burke et al., 2007; McMahon et al., 2010; Pardini & Fite, 2010) 
and when a correction was made (Frick, Cornell, Barry, et al., 2003; Frick et al., 2005; 
Kimonis et al., 2004; Moran et al., 2009; Muñoz et al., 2011; Salekin, 2008), indicating 
the presence of CU traits quite robustly predicts a poorer outcome over and above 
the presence of conduct problems. The reviewed studies provide no information 
regarding CU traits as a stand-alone construct.
CRITERION 4: DO CU TRAITS SHOW EVIDENCE OF 
HERITABILITY FROM FAMILY AND GENETIC STUDIES?
The next criterion to be met is whether it is possible to find evidence for a heritable 
nature of CU traits, supporting the hypothesis that CU traits are a valid entity, which 
can be delineated from environmentally caused psychopathology.
Genetic Influences
Genetic factors contribute importantly to the expression of CU traits (Blonigen et al., 
2005, 2006; Forsman et al., 2008; Larsson, Andershed, & Lichtenstein, 2006; Taylor, 
Loney, Bobadilla, Iacono, & McGue, 2003; Viding, Blair, Moffitt, & Plomin, 2005; 
Viding, Frick, & Plomin, 2007; Viding, Jones, Frick, Moffitt, & Plomin, 2008), although 
environmental factors play a small to moderate role as well (Blonigen et al., 2006; 
Forsman et al., 2008; Larsson et al., 2006; Taylor et al., 2003; Viding, Fontaine, Oliver, 
& Plomin, 2009; Viding et al., 2007; see Table 6). Overlap with conduct problems is 
large, though not complete (Viding et al., 2007), indicating some room for unique 
genetic and environmental risk factors. High stability of CU traits seems to be related 
to high genetic influence (Blonigen et al., 2006; Fontaine, Rijsdijk, McCrory, & Viding, 
2010; Forsman et al., 2008), while antisocial behavior seems to be stronger related to 
unique environmental influences (Larsson et al., 2006; Viding et al., 2009; Viding et 
al., 2008). 
 In recent studies, focus has not only been directed on phenotypes in twin studies, 
but on molecular genetic underpinnings of CU traits as well. Up till now, the few 
genetic studies at a molecular level implicate multigenetic influences and a gene by 
environment interaction (Fowler, Langley, Rice, van den Bree, et al., 2009; Sadeh et 
al., 2010; Viding et al., 2010). Possible positive associations have been described for 
gene variants that affect monoamino oxidase A (MAO-A), catechol-O-methyltransferase 
(COMT; Fowler, Langley, Rice, van den Bree, et al., 2009), and serotonin transporter 
(5HTT; Fowler, Langley, Rice, van den Bree, et al., 2009; Sadeh et al., 2010). None of 
these molecular genetic studies investigated CU traits outside either conduct 
problems or CD, making it uncertain whether the genetic findings are specific for CU 
or more broadly associated with disruptive behavior disorders (DBDs). 
2010; Pardini et al., 2007; Polier, Herpertz-Dahlmann, Matthias, Konrad, & Vloet, 
2010). CU traits mostly showed a significant inverse relationship with subjective 
ratings of anxiety, either self-, parent-, teacher- or clinician reported (Dolan & Rennie, 
2007; Frick et al., 1999; Hipwell et al., 2007; Kimonis et al., 2011; Pardini & Fite, 2010; 
Pardini et al., 2007; Polier et al., 2010; Wareham et al., 2009), although this might 
account only for those children that perceived low levels of parental warmth/
involvement (Pardini et al., 2007). Nevertheless, these correlations were not always 
found (Barry et al., 2000; Brandt et al., 1997; Skeem & Cauffman, 2003). Mood 
disorders have been investigated scarcely. In a long term follow-up study of about 10 
years, mood problems in childhood were found to be predictive for CU traits in 
adulthood (Burke, Loeber, & Lahey, 2007). A recent study (Javdani et al., 2011) 
investigated the relationship between CU traits and suicidality, and found no 
relationship in boys but an inverse relationship in girls, implying a protective role for 
CU traits. However, this latter study did not control for either conduct problems or CD. 
Therefore, there is insufficient information to draw conclusions regarding the 
relationship between CU traits and mood disorders.
CRITERION 3: DO CU TRAITS HAVE A CHARACTERISTIC 
COURSE AND OUTCOME?
A third criterion for CU traits to meet the standards for a valid disorder is that they 
have a characteristic, and therefore predictable, course and outcome. This means 
that assessment of the diagnosis should lead to a clear prognosis. Especially 
important is the question: When CU traits are a subtype of CD, how strong do CU+ 
and CU- forms of CD differentiate from each other in external characteristics such as 
course and prognosis (see Table 5)?
 Both short-term studies (up to 4 years; Corrado et al., 2004; Dadds et al., 2005; 
Fite et al., 2009; Frick, Cornell, Barry, et al., 2003; Keenan et al., 2010; Kimonis et al., 
2011; Moran et al., 2009; Muñoz et al., 2011; Neumann et al., 2003; Pardini & Fite, 
2010; Salekin, 2008; Vitacco et al., 2002) and long term studies (4-15 years; Burke et 
al., 2007; Dandreaux & Frick, 2009; Frick et al., 2005; Kimonis et al., 2004; McMahon 
et al., 2010; Stockdale et al., 2010) found CU traits to be predictive of more problematic 
behavior. Studies investigating the long term stability of CU traits showed this to be 
high over longer periods of time (i.e., 1 up to 53 years; Blonigen et al., 2006; Burke et 
al., 2007; Fontaine et al., 2011; Forsman, Lichtenstein, Andershed, & Larsson, 2008; 
Frick, Kimonis, et al., 2003; Harpur & Hare, 1994; Harpur, Hare, & Hakstian, 1989; 
Hawes et al., 2011; Loney, Taylor, et al., 2007; Lynam et al., 2007; Obradović et al., 
2007; Willoughby et al., 2011). Only a short term study found stability to be low (Lee 
et al., 2009). However, findings are comparable when no correction for conduct 
42 43
Chapter 2 CU Traits as a Cross-Disorders Construct
2
Huntenburg, et al., 2007). In contrast, others suggested that an ineffective parenting 
style is unrelated to the presence of callousness (Vitacco, Neumann, Ramos, & 
Roberts, 2003), or only for children with low levels of CU traits (Edens, Skopp, & 
Cahill, 2008; Hipwell et al., 2007; Oxford, Cavell, & Hughes, 2003; Wootton, Frick, 
Shelton, & Silverthorn, 1997). Also it is suggested that high CU traits may lead to 
reduced monitoring behaviors of parents (Muñoz et al., 2011), increased parenting 
stress (Fite, Greening, & Stoppelbein, 2008), decreased eye contact towards mothers 
(Dadds et al., 2012), and to decreased parental involvement towards boys (Hawes et 
Environmental Influences
Social and biological environmental factors play a small to moderate role as well (see 
Table 7). Parenting style is found to be negatively related to later developing CU traits 
(Barker et al., 2011; Frick, Kimonis, et al., 2003; Loney, Huntenburg, Counts-Allan, & 
Schmeelk, 2007), as well as positive parenting was found to be related to decreased 
CU traits (Hawes et al., 2011; Pasalich, Dadds, Hawes, & Brennan, 2011). Furthermore, 
maternal CU traits, resulting in parental hostility and parenting dysfunction, play an 
important role in the intergenerational continuity of maternal CU traits (Loney, 
Table 5   Characteristic course and outcome when CU traits are present  
in youth with conduct problems
Follow-up studies Result Support No support
Short-term (0-4 years) Social non-conformity ↑
Days detained ↑
Antisocial behavior ↑
Symptoms of psychopathology ↑
Dadds et al. (2005); Kimonis et al. (2011); Moran et al. (2009); Vitacco, 
Neumann, Robertson, & Durrant (2002)
Substance use ↑ Neumann, Vitacco, Robertson, & Sewell (2003)
Proactive aggression ↑ Frick, Cornell, Barry, et al. (2003); Fite, Stoppelbein, & Greening (2009); 
non-significant
General and violent recidivism ↑ Salekin (2008): PCL:YV Corrado, Vincent, Hart,  
& Cohen (2004);
Salekin (2008): APSD
Delinquency ↑ Muñoz, Pakalniskiene, & Frick (2011)
Seriousness charges ↑ Pardini & Fite (2010)
Impairment ↑ Keenan et al. (2010)
Stability of CU traits Burke et al. (2007); Hawes, Dadds, Frost, & Hasking (2011); Lynam, 
Caspi, Moffitt, Loeber, & Stouthamer-Loeber (2007); Obradović, Pardini, 
Long, & Loeber (2007)
Lee, Klaver, Hart, Moretti,  
& Douglas (2009)
Long-term (4-12 years) Severeness and chronicity of antisocial behavior and delinquency ↑ Frick, Stickle, Dandreaux, Farrell, & Kimonis (2005); McMahon, Witkiewitz, 
& Kotler (2010); Stockdale, Olver, & Wong (2010)
Affiliation with deviant peers ↑ Dandreaux & Frick (2009); Kimonis, Frick, & Barry (2004) 
CU traits show long-term stability Blonigen, Hicks, Krueger, Patrick, & Iacono (2006); Fontaine, McCrory, 
Boivin, Moffitt, & Viding (2011); Harpur & Hare (1994); Loney, Taylor,  
et al. (2007); Willoughby et al. (2011)
Note. Blonigen et al. (2006): community twin sample; Frick, Kimonis, Dandreaux, & Farell (2003) and 
Willoughby et al. (2011): community sample; ↑ = increased in the presence of high CU traits, 
↓ = decreased in the presence of high CU traits.
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CU traits as well. Finally, several studies indicate that traumatization (Caputo, Frick, & 
Brodsky, 1999; Kimonis, Frick, Muñoz, & Aucoin, 2008; Krischer & Sevecke, 2008; 
Pardini et al., 2007), as well as disorganized attachment (Bohlin, Eninger, Brocki, & 
Thorell, 2012), and early institutional deprivation (Kumsta, Sonuga-Barke, & Rutter, 
2012) can be related to CU traits as well. This leads to the overall impression that the 
al., 2011). Furthermore, social economic status is generally found to be lower in 
children scoring high on CU traits (Barker et al., 2011; Burke et al., 2007; Enebrink, 
Andershed, & Långström, 2005; Frick, Cornell, Bodin, et al., 2003; Frick, Kimonis, et 
al., 2003). Interestingly, prenatal risk factors such as maternal problems (Barker et al., 
2011) and tobacco use (Burke et al., 2007) were found to be a significant predictor for 
Table 6   Genetic influences on CU traits
Reference N Age
(years)
Male
(%)
Measure Genetic  
influences  
(variance; %)
Shared  
environmental  
influences  
(variance; %)
Non-shared  
environmental  
influences  
(variance; %)
Genetic 
stability 
(variance; %)
Blonigen et al. (2005, 2006) 1,252 twins Same group at 17 
and at 24 years
46 MPQ 17 yr: 48
24 yr: 42
17 yr: 52
24 yr: 58
58
Fontaine et al. (2010) 9,462 twins Same group at 7, 9 
and 12 years
47.3 3 items APSD  
+ 4 items SDQ
78a (boys)
0a (girls)
1a (boys)
75a (girls)
2a (boys)
25a (girls)
Forsman et al. (2008) 1,467 twins Same group at 16 
and at 19
40 YPI 82
Larsson et al. (2006) 2,198 twins 16-17 47.6 YPI 43 0 57
Taylor et al. (2003) 398
twins
16-18 100 MTI 42 58
Viding et al. (2005) 832 twins
1,056 probands
6-8 n.i. 3 items APSD  
+ 4 items SDQ
67 6 27
Viding et al. (2007) 3,196 twins 7 48.0 Idem 67 (boys)
48 (girls)
4 (boys)
20 (girls)
29 (boys)
32 (girls)
Viding et al. (2008) 464 twins
314 probands
9 n.i. Idem + 2 items ICU 75 0
Viding et al. (2009) 4.508 twins Same group at 7 
and at 12
n.i. 3 items APSD  
+ 4 items SDQ
7 yr/P: 63
12 yr/P: 81
7 yr /T: 71
12 yr/T: 56 
7 yr/P: 27
12 yr/P: 23
7 yr /T: 31
12 yr/T: 40
a Standardized estimates when stability over time was high.
Note. APSD = Antisocial Process Screening Device (Frick & Hare, 2001); ICU = Inventory of Callous- 
Unemotional traits (Frick, 2004); MPQ = Minnesota Personality Questionnaire (Blonigen et al., 2005);  
MTI = Minnesota Temperament Inventory (Loney, Taylor, et al., 2007); SDQ = Strengths and Difficulties 
Questionnaire (Goodman, 1997); YPI = Youth Psychopathic traits Inventory (Andershed et al., 2002);  
Yr = year; P = parent rating, T = teacher rating.
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role of environmental influences is present albeit somewhat inconsistent, which might 
be due to the correlational nature of these studies. Furthermore, only a few studies 
controlled statistically for conduct problems (Burke et al., 2007; Loney, Huntenburg, 
et al., 2007; Pasalich et al., 2011; Skeem & Cauffman, 2003), and none for CD, making 
it uncertain whether the findings are completely accounted for by the presence of 
CU-traits instead of conduct problems more generally. Nevertheless, social and 
biological environmental influences might play a role in CU traits co-occurring with 
CD. Unknown is the role of the environment when CU traits exist independently of 
other psychiatric disorders. 
CRITERION 5: DO CU TRAITS HAVE SPECIFIC  
AND DIFFERENTIATING NEUROBIOLOGICAL AND 
NEUROPSYCHOLOGICAL CORRELATES?
The fifth criterion requires the presence of specific neurobiological correlates of a 
disorder (Faraone, 2005). Psychological tests, when shown to be reliable and 
reproducible, may also be considered laboratory studies in this context (Robins & 
Guze, 1970). The literature on CU traits is too extensive to provide a detailed review. 
Nevertheless, we will provide a comprehensive summary (see Table 8).
Neurobiological Markers
Studies on neurobiological markers are important to investigate whether it is possible 
to find neurobiological underpinnings for CU traits. Functional magnetic resonance 
imaging (fMRI) studies suggest impaired functioning of the amygdala (Jones et al., 
2009; Marsh et al., 2008) and of the ventromedial prefrontal cortex (vmPFC; Finger et 
al., 2008), as well as weaker functional connectivity between these two brain areas 
(Marsh et al., 2008) in youth with conduct problems and CU traits, compared to 
healthy controls. The only fMRI study controlling for CD could not detect correlations 
with CU traits (Passamonti et al., 2010). However, this study used only pictures of 
angry, sad and neutral, but not fearful faces. As discussed below, decreased 
recognition of fearful faces is most strongly related to CU traits, compared to other 
types of faces. Furthermore, using structural MRI in a comparison between normal 
control children with children scoring high on conduct problems and CU traits, 
increased grey matter in several brain areas, specifically in the PFC, has been found, 
but not in the amygdala (De Brito et al., 2009). 
 As CU traits are associated with decreased anxiety, and cortisol levels are 
associated with anxiety levels, it is expected that increased CU traits correlate with 
decreased cortisol levels. One study could not detect this relationship, however 
probably because the level of CU traits was still low in the CU traits group (Poustka et 
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results, such as less reactivity and hostility (Frick, Cornell, Bodin, et al., 2003), 
decreased expectations regarding the use of aggression (Lorber et al., 2011), and 
more proactive behavior (Waschbusch, Walsh, et al., 2007) in the presence of high 
CU traits. However, these findings (Frick, Cornell, Bodin, et al., 2003; Lorber et al., 
2011; Waschbusch, Walsh, et al., 2007) can be explained by an increased orientation 
towards achieving one’s goals. Thus, the reviewed studies support the notion of 
decreased affective prosocial reasoning in relation to increased CU traits over and 
above the relation of affective prosocial reasoning to conduct problems. However, 
virtually no information on prosocial reasoning is available regarding CU traits outside CD.
Reward Sensitivity
Findings on emotion processing have focused on inhibition deficits, anxiety and 
response to distress as can be shown by psychological tests. These studies suggest 
a response modulation deficit in which a greater reward sensitivity, accompanied 
with decreased impulse inhibition and punishment avoidance play an important role 
when CU traits are high in youth with conduct problems (Barry et al., 2000; Blair, 
Colledge, et al., 2001; Fisher & Blair, 1998; Frick, Cornell, Bodin, et al., 2003; O’Brien 
& Frick, 1996). These studies controlled for conduct problems, although not for CD, 
suggesting abnormal reward sensitivity is related to the presence of CU traits over 
and above the presence of conduct problems. We found no studies regarding CU 
traits outside conduct problems.
Emotional Reactivity
Emotional reactivity refers to the extent in which participants react to psychological 
discomfort. Four studies in youth with conduct problems (Kimonis et al., 2007; 
Kimonis, Frick, Muñoz, et al., 2008; Loney et al., 2003; Willoughby et al., 2011), with 
one controlling for CD (Loney et al., 2003), and one for ODD (Willoughby et al., 2011), 
suggest that CU traits are associated with lowered emotional reactivity in laboratory 
tests. In contrast, CU traits were not found to be associated with self-reported arousal 
in a community sample (Sharp et al., 2006), although in a later study, based on the 
same community sample, high CU traits correlated with decreased self-reported 
arousal ratings to unpleasant pictures (Michonski & Sharp, 2010). Thus, CU traits 
seem to be related to decreased emotional responsiveness, most likely over and 
above the presence of conduct problems.
Emotion Recognition
In the presence of CU traits, the most consistent findings is impaired recognition of 
fearful faces in community youth (Blair & Coles, 2000; Dadds et al., 2008; Dadds et 
al., 2006; Muñoz, 2009; Sylvers et al., 2011), clinic referred youth (Leist & Dadds, 
2009), and youth with conduct problems (Blair et al., 2005; Fairchild et al., 2009). 
al., 2010). In contrast, three studies did find blunted (Stadler et al., 2011) or decreased 
baseline (Burke et al., 2007; Loney et al., 2006) cortisol levels to correlate with CU 
traits.
 Electrophysiological studies are important because CU traits are thought to 
relate to lower physiological arousal. Indeed, these studies show lower physiologic 
responsiveness in youth with CU traits, compared to youth without these traits, 
specifically in reaction to distress, and provocation (Anastassiou-Hadjicharalambous 
& Warden, 2008b; Blair, 1999; De Wied et al., 2012; Kimonis, Frick, Skeem, et al., 
2008; Moran et al., 2009; Muñoz et al., 2008a, 2008b; Vitacco et al., 2002), although 
in preschoolers with high CU traits, higher overall physiological arousal was found 
(Willoughby et al., 2011). 
 Three studies controlled for CD (Anastassiou-Hadjicharalambous & Warden, 
2008b; Burke et al., 2007; Passamonti et al., 2010), one for ODD (Willoughby et al., 
2011), and several others for conduct problems (De Wied et al., 2012; Kimonis, Frick, 
Skeem, et al., 2008; Loney et al., 2006; Muñoz et al., 2008a, 2008b; Poustka et al., 
2010; Stadler et al., 2011). Therefore, CU traits appear specifically related to the above 
mentioned neurobiological abnormalities. Nevertheless, since no studies have 
examined neurobiological abnormalities in individuals with CU traits without any 
psychiatric disorders, it is difficult to infer conclusions about the relationship between 
neurobiological markers and CU traits outside CD.
Prosocial Reasoning
Studies on prosocial reasoning frequently use stories about hypothetical problematic 
social situations in which one has to solve moral dilemmas. Three studies specifically 
controlled for CD (Anastassiou-Hadjicharalambous & Warden, 2008a; Jones et al., 
2010; Schwenck et al., 2012). Less prosocial reasoning was found in youth with 
CD-high CU than in youth with CD-low CU and normal controls (Anastassiou- 
Hadjicharalambous & Warden, 2008a), while cognitive functioning seems to be 
unimpaired (Jones et al., 2010; Schwenck et al., 2012). Except for two (Holmqvist, 
2008; Rogers et al., 2002), the following studies controlled for conduct problems. 
Less prosocial reasoning was found as well in youth with conduct problems and high 
CU traits than in those with low CU traits (Chandler & Moran, 1990; Holmqvist, 2008; 
Rogers et al., 2002), as well as more egoistically functioning, more problems in 
affective perspective taking, accepting more social deviant behavior (Blair, Monson, 
et al., 2001; Fisher & Blair, 1998; Shulman et al., 2011), and specifically aggression 
(Pardini & Byrd, 2012; Pardini et al., 2003; Stickle et al., 2009). Furthermore, the 
presence of conduct problems together with CU traits has been associated with 
deficits in affective empathy, specifically for boys at different ages (Dadds et al., 
2009; Schwenck et al., 2012), and improvement of cognitive empathy through the 
pubertal years (Dadds et al., 2009). A few studies seemed to find contradictory 
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CRITERION 6: DO CU TRAITS SHOW A CHARACTERISTIC 
TREATMENT RESPONSE?
Response to treatment is the last criterion when viewing the validity of a diagnosis. 
Accurate diagnosis is important, because it determines the success of treatment. 
Vice versa, the need for a specific treatment for a specific disorder confirms its 
validity. To date, there seem to be only few studies that focused on improving 
treatment response in youth with CU traits (see Table 9).
 We found one study (Waschbusch, Carrey, et al., 2007) applying a placebo 
controlled treatment design. In this study the response to behavior modification with 
and without methylphenidate was examined. Boys with ADHD, conduct problems 
and high CU traits did not improve as much with behavioral therapy as those with low 
CU traits. However, when treated with methylphenidate, these differences largely 
disappeared, suggesting a beneficial effect of methylphenidate. 
Directing attention to the eyes seems to improve facial emotion recognition (Dadds 
et al., 2008; Dadds et al., 2006). Furthermore, adolescents with conduct problems 
and high CU traits showed consistent impairments in eye contact to their parents, 
while higher levels of eye contact between fathers and their sons was associated with 
better fear recognition (Dadds et al., 2011). Findings on recognition of sadness are 
less consistent (Blair et al., 2005; Blair & Coles, 2000; Fairchild et al., 2010; Fairchild 
et al., 2009; Schwenck et al., 2012; Woodworth & Waschbusch, 2008). All, but two 
studies (Blair & Coles, 2000; Sylvers et al., 2011) controlled for conduct problems, 
and three for CD specifically (Fairchild et al., 2010; Fairchild et al., 2009; Schwenck 
et al., 2012), indicating that abnormal emotion recognition seems robustly associated 
with CU traits over and above the presence of abnormal emotion recognition in 
relation to conduct problems. Again, we found no studies regarding emotion recognition 
in CU traits outside conduct problems.
Table 9   Treatment response in youth with conduct problems moderated 
  by the presence of CU traits
Reference N Age 
(years)
Male 
(%)
Diagnosis Measure Treatment type Clinical improvement  
on behavior
Length of treatment Treatment  
compliance
Follow-up  
after treatment
Caldwell (2011) 248 12-14 100 Conduct problems PCL:YV Residential treatment 
for adjudicated youth 
with severe conduct 
problems
high CU = low CU
Falkenbach, 
Poythress, & 
Heide (2003)
69 11-17 60 Conduct problems APSD
mCPS
Juvenile diversion 
program
Program failure 
high CU > low CU
Rearrest at 1 year 
high CU > low CU
Haas et al. (2011) 70 6-13 34.3  ODD or CD and 
ADHD (77.1%)
No Dx (22.9%)
APSD Summer treatment 
program
Social skills & problem 
solving 
high CU < low CU
Negative behaviors  
in time-out 
high CU < low CU
Hawes & Dadds 
(2005)
56 4-8 n.i. ODD (and conduct 
problems; and 
secondary ADHD)
APSD Parent training Disciplinary measures 
high CU < low CU
Treatment sessions 
high CU > low CU
Outcome at 6 months 
after treatment 
high CU < low CU
Hawes & Dadds 
(2007)
56 4-8 n.i. ODD (and conduct 
problems; and 
secondary ADHD)
APSD Parent training In stable-high CU 
group  most severe 
conduct problems at  
6 months
Kolko & Pardini 
(2010)
177 6-11 ODD or CD  
(and ADHD)
APSD Modular treatment at  
1) outpatient clinic,  
2) at home & school
3) treatment as ususal
high CU = low CU high CU = low CU
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SUMMARY AND CONCLUSION
This review examined the nosological status of CU traits by focusing on their validity 
in children and adolescents not only as a subtype of conduct disorder, but also as a 
potential classifier for other disorders or as a stand-alone construct. CU traits may 
moderate the treatment of disruptive behavior disorders and the categorization of 
patients with these traits could be helpful in developing adequate therapeutic 
interventions. This topic was addressed by applying criteria for validation of psychiatric 
diagnoses, as formulated by Robins and Guze (1970), and modified by Faraone 
(2005).
Other studies described treatment effects in open designs, of which seven explicitly 
controlled for conduct problems (Caldwell, 2011; Haas et al., 2011; Hawes & Dadds, 
2005, 2007; Kolko & Pardini, 2010; Masi et al., 2011; Waschbusch, Carrey, et al., 2007) 
or CD and ODD (Caldwell, 2011; Hawes & Dadds, 2007; Kolko & Pardini, 2010; 
Waschbusch, Carrey, et al., 2007). Except two (Caldwell, 2011; Kolko & Pardini, 2010), 
most open studies suggest a negative effect of CU traits, over and above conduct 
problems, on either treatment progress, outcome or follow-up (Caldwell, 2011; 
Falkenbach et al., 2003; Haas et al., 2011; Hawes & Dadds, 2005; Masi et al., 2011; 
O’Neill et al., 2003; Spain et al., 2004; Stellwagen & Kerig, 2010). Data are lacking on 
treatment effect of CU traits in the presence of other disorders than DBDs.
Table 9   Treatment response in youth with conduct problems moderated 
  by the presence of CU traits
Reference N Age 
(years)
Male 
(%)
Diagnosis Measure Treatment type Clinical improvement  
on behavior
Length of treatment Treatment  
compliance
Follow-up  
after treatment
Masi et al. (2011) 38 6-14 73.7 ODD/CD APSD
ICU
6-month therapeutic 
program including 
cognitive behavior 
programs
high CU < low CU
O’Neill, Lidz, & 
Heilbrun (2003)
64 15-19 100 Substance abuse PCL:YV Substance abuse 
program for adjudicated 
adolescents
high CU < low CU high CU < low CU Rearrest rate 
high CU > low CU 
(p<.10)
Spain, Douglas, 
Poythress, & 
Epstein (2004)
85 11-18 100 Conduct problems PCL:YV
APSD
mCPS
Residential treatment 
for adjudicated youth
Physical incidents 
High CU > low CU
(APSD; mCPS)
Back to lower level of 
treatment 
high CU > low CU (mCPS)
Days of treatment to 
reach next level 
high CU > low CU 
(mCPS)
high CU = low CU 
(APSD)
Stellwagen & 
Kerig (2010)
100 7-17 66 ODD or CD (68%)
Other Dx (32%)
APSD Psychiatric 
hospitalization
Length of treatment 
high CU > low CU
Waschbusch, 
Carrey, 
Willoughby, King, 
& Andrade (2007)
37 7-13 78.4 ADHD/ODD (43,2%)
ADHD/CD (56.8%)
APSD RCT: 
BT + Placebo vs. 
BT + MPH
BT + Placebo 
high CU < low CU
BT + MPH 
high CU = low CU
Compliance 
high CU < low CU 
(marginally)
Note. RCT = randomized controlled trial; BT = behavior therapy; MPH = methylphenidate; ADHD = 
attention- deficit/hyperactivity disorder; CD = conduct disorder; Dx = diagnosis; ODD = oppositional-
defiant disorder; n.i. = no information given; PCL:YV = Psychopathy Checklist: Youth Version (Forth et al., 
2003); APSD = Antisocial Process Screening Device (Frick & Hare, 2001); mCPS = modified Child 
Psychopathy Scale (Lynam, 1997).
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FUTURE RESEARCH
As this review covers a broad range of topics, related to the validity of CU traits, many 
issues for further research emerge. However, as others have pointed out the 
importance of further research to determine how the criteria for CU traits can be 
incorporated in the DSM in a valid and useful way (Moffitt et al., 2008; Pardini, Frick, 
& Moffitt, 2010), in this paper we will specifically address points for future research 
concerning the validity of CU traits for DBDs in general and as a stand-alone 
construct.
 This review shows that much research has been done in children and adolescents 
which supports the importance of distinguishing CU traits as an important symptom 
cluster in addition to conduct problems. We found many studies that combined youth 
with ODD and youth with CD into a single study group when investigating the 
moderating role of CU traits, mostly because ODD and CD are reasoned to reflect a 
single conduct domain (e.g., Loney, Taylor, et al., 2007). Nevertheless, there still is 
discussion whether these diagnoses represent the same underlying entity, and that 
ODD symptoms should not be seen as a milder, earlier presentation of CD 
(Diamantopoulou, Verhulst, & Van der Ende, 2011). Therefore, it is important to further 
investigate the relationship between CU traits and ODD specifically. 
 This leads us to another important issue. In the vast body of literature, we found 
only five studies, explicitly reporting on CU traits when scoring low on conduct 
problems (Christian et al., 1997; Frick, Cornell, Bodin, et al., 2003; Frick et al., 2005; 
Keenan et al., 2010; Kimonis et al., 2004). As the findings from these studies are 
contradicting, and as the prevalence of CU traits in community samples seems to be 
relatively high, it seems to be important to direct further research on CU traits outside 
CD, and in the absence of a disruptive disorder diagnosis. Thus, the relevance of CU 
traits over and beyond either CD and ODD will become much clearer. Through 
gathering clearer epidemiologic data, we might improve our knowledge about the 
overall prevalence of CU traits, identify etiologic factors, and help to estimate the 
need for services (Robins, 1990). 
 Further research on the conceptualization of CU traits seems needed as well. 
Three issues seem to need further attention specifically. First, increased consensus 
about diagnostic criteria is needed. In this review we encountered many different 
conceptualizations of CU traits. However, the proposal of Frick & Moffitt (2010) to 
include CU traits as a specifier to the diagnosis of CD in de the upcoming DSM-5 is 
especially meaningful for this issue. Second, as there are indications for specific 
differences between boys and girls regarding either psychopathic or CU traits (e.g., 
Hemphälä & Tengström, 2010; Odgers, Moretti, & Reppucci, 2005; Sevecke, 
Lehmkuhl, & Krischer, 2009, 2010), gender issues seem to need more attention as 
well. Third, as Hong Kong children were found to have higher scores on CU traits than 
 Based on the reviewed studies, we conclude that the presence of CU traits can 
be assessed reliably as from school age, with preliminary data suggesting reliable 
assessment at preschool age as well. Although assessment measures are still in 
development, a consistent pattern of signs and symptoms is found demarcating it 
from other disorders. Furthermore, CU traits are associated with a distinct pattern of 
conduct problems in CD, while there are indications that the same might be true for 
ODD and ADHD. That is, the presence of CU traits is related to a more aggressive 
and more pervasive kind of conduct problems. Similarly, CU traits can be distinguished 
from other psychiatric diagnoses in juveniles, such as ASD, mental retardation, 
personality disorder, substance abuse, and mood and anxiety disorders. In addition, 
there is a characteristic course and outcome: the presence of CU traits in youth with 
disruptive behavior is increasingly stable with the increase of age and associated 
with increased levels of conduct problems, delinquency, re-offense and/or substance 
use over longer periods of time from childhood up to adulthood. Moreover, as 
antisocial behavior decreases with aging, CU traits persist through life. In twin studies, 
genetic influences are shown to account for 43-81% of CU traits. Furthermore, social 
and biological environmental influences such as poor parenting and traumatization 
were found to cause a detrimental effect. Neuro biological and neuropsychological 
correlations can be found, in which findings indicate decreased prosocial reasoning, 
decreased responsiveness to distress cues, and decreased recognition of fearful 
and perhaps sad faces in youth with CU traits. Furthermore, in youth with conduct 
problems and high CU traits biologic differences can be detected as well, such 
as impaired amygdala functioning, impaired functioning of the vmPFC, impaired 
connectivity between these two brain areas, as well as decreased cortisol levels and 
physiological arousal. Finally, treatment requires specific attention in the presence of 
CU traits: conduct problems are more severe at the start of the treatment, response 
to behavioral treatment is worse, and a more intensive treatment is required before 
improvement can be observed. Thus, there is clear supportive evidence for CU traits 
as a valid subtype of CD. Hence, we believe that CU traits is a valid and viable 
sub diagnosis, which gives the opportunity to make an important differentiation 
especially in different kinds of conduct problems and antisocial behavior. Moreover, 
given that the majority of studies was conducted in youth with conduct problems 
(i.e., ODD and CD grouped together) and several studies indicate that CU traits and 
ODD and to a lesser extent ADHD seem to be correlated as well, we believe CU traits 
may be a useful specifier for DBDs in general. No compelling evidence exists for CU 
traits as useful specifier in other psychiatric axis I and II disorders. Furthermore, 
although many of the above studies controlled for the presence of conduct problems, 
it still is difficult to mark CU traits as a stand-alone construct. Therefore, the question 
remains whether CU traits outside conduct problems constitute a clinical problem 
or not. 
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INTRODUCTION
Adult psychopathy is considered a construct overarching at least three personality 
dimensions: (a) an arrogant and deceitful interpersonal style, (b) an impulsive and 
irresponsible behavioral style, and (c) deficiencies in affective experience (Cooke, 
Michie, & Hart, 2007). The third dimension also has become known as callous- 
unemotional (CU) traits. These traits are supposed to represent the core symptoms 
of psychopathy, i.e. lacking guilt and empathy, showing callous use of others for 
one’s own gain, and lacking normal emotionality, particularly showing a lack of 
anxiety (Frick & Ellis, 1999). In youths with conduct problems, CU traits predict more 
severe antisocial behavior and a worse overall prognosis (for a review, see Frick, 
2009). A proposal has been made to add a specifier for CU traits in the upcoming 
DSM-5 to identify the specific severe subgroup of conduct disorder (CD) as a 
possible precursor of psychopathy (see Table 1; Frick & Moffitt, 2010). A better 
understanding of the etiology and neurobiology of CU traits will be crucial for 
developing better treatment modalities in the future. 
ABSTRACT
Background  It is unclear whether the concepts and findings of the underlying 
neurobiology of CU traits based on work in adults, apply to youths as well. If so, a life 
span approach to treatment should be taken. Because youths’ brains are still 
developing, interventions at early age may be far more effective in the long run. 
Methods  The aim of this systematic review is to examine whether the neurocognitive 
and neurobiological factors that underlie juvenile psychopathy, and specifically 
 callous- unemotional (CU) traits, are similar to those underlying adult psychopathy. 
Results  Youths with CU traits show lower levels of prosocial reasoning, lower emotional 
responsivity, and decreased harm avoidance. Brain imaging studies in youths with 
CU traits are still rare. Available studies suggest specific neural correlates, such as 
a reduced response of the amygdala and a weaker functional connectivity between 
the amygdala and the ventromedial prefrontal cortex.
Conclusions  These findings are largely in line with existing theories on adult 
psychopathy, such as the dual-hormone serotonergic hypothesis and the integrated 
emotions systems theory. We recommend that future studies investigate the role of 
oxytocin, invest in the study of neural mechanisms, and study the precursors, risk 
factors and correlates of CU traits in early infancy and in longitudinal designs. Table 1  Proposed specifier for callous-unemotional traits in the DSM-V
1. Meets full criteria for Conduct Disorder.
2. Shows 2 or more of the following characteristics persistently over at least 12 months 
and in more than one relationship or setting. The clinician should consider multiple 
sources of information to determine the presence of these traits, such as whether the 
person self-reports them as being characteristic of him or herself and if they are 
reported by others (e.g., parents, other family members, teachers, peers) who have 
known the person for significant periods of time:
	 •			Lack of Remorse or Guilt: Does not feel bad or guilty when he/she does something 
wrong (except if expressing remorse when caught and/or facing punishment).
	 •			Callous-Lack of Empathy: Disregards and is unconcerned about the feelings of 
others.
	 •			Unconcerned about Performance: Does not show concern about poor/problematic 
performance at school, work, or in other important activities.
	 •			Shallow or Deficient Affect: Does not express feelings or show emotions to others, 
except in ways that seem shallow or superficial (e.g., emotions are not consistent 
with actions; can turn emotions “on” or “off” quickly) or when they are used for gain 
(e.g., to manipulate or intimidate others).
http://www.dsm5.org/ProposedRevisions/Pages/proposedrevision.aspx?rid=424
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testosterone, and inhibits the action of testosterone at the target tissues. Increased 
cortisol levels act on the amygdala and potentiate a state of fear (Van Honk & Schutter, 
2006). Furthermore, cortisol is associated with withdrawal-related behavior and with 
the instigation and maintenance of the fight-or-flight response (Terburg, Morgan, & 
van, 2009). Testosterone in turn inhibits the stress-induced activation of the hypotha-
lamic-pituitary-adrenal axis at the level of the hypothalamus. In contrast to cortisol, 
testosterone has not only rewarding properties, but also leads to reductions in fear. 
Testosterone is thought to induce a shift in motivational balance towards decreased 
punishment sensitivity and enhanced reward sensitivity. 
 According to TBHE, not only a balance between testosterone and cortisol is 
important, but also their effect on the subcortico-cortical communication is important 
as well. With regard to the amygdala-omPFC communication, the amygdala attributes 
affective value to a stimulus, while the omPFC provides for the more complex affective 
evaluation that plays a role in the decision for proper action. Decreased cortisol levels 
are associated with decreased fear and increased subcortico-cortical communication 
(leading to increased decision making), while increased testosterone levels are 
associated with rewarding properties, reductions of fear as well as decreased sub-
cortico-cortical communication. In addition, more right-sided activity in the PFC is 
associated with more fearful behavior and higher levels of cortisol. More left-sided 
activity is associated with approach motivation and anger (Terburg et al., 2009). It is 
reasoned that relative low levels of cortisol in combination with relative high levels of 
testosterone result in (a) low fear and high reward sensitivity, (b) inadequate attribution 
of affective values to stimuli by the amygdala and subsequently to inadequate evaluation 
of information by the omPFC, and (c) enhanced approach-related emotions together 
with diminished withdrawal-related emotions. Thus, these hormones seem to play a 
crucial role in homeostatic emotion regulation through their antagonistic actions on 
physiological and psychological level, influencing the way in which organisms act in 
the presence of threat (Van Honk & Schutter, 2006).
 Recently, the research group of van Honk extended TBHE to DHS (Montoya, 
Terburg, Bos, & van Honk, 2012), suggesting that the level of the neurotransmitter 
serotonin might play a role in the expression of aggression as well. Low levels of 
serotonin are thought to be related to impulsive aggression (Terburg et al., 2009). 
Thus, in individuals with a high testosterone-cortisol ratio and therefore with disposition 
towards aggression, low serotonin transmission induces impulsive aggression. 
 Taken together, DHS suggests that low cortisol and high testosterone levels 
account for (right-sided) inadequate functioning of the amygdala, and inadequate 
communication between amygdala and PFC, leading to decreased fearfulness and 
increased reward sensitivity. In daily life this leads to decreased emotional reactivity, 
decreased passive avoidance and thus to decreased moral reasoning as seen in 
psychopathy. Low serotonin transmission might account for impulsive aggression.
Regarding the etiology and development of CU traits as a predisposition towards 
psychopathy, numerous models and theories have been developed, such as the 
low-fear model (Lykken, 1957), and the somatic marker model (Damasio, 1994; for a 
review, see Salekin, 2002). These theories all focus on specific elements in the 
etiology of psychopathy. Yet, it seems important to develop an overarching theory 
which does justice to the complexity of juvenile CU traits by integrating different 
aspects into one model that is applicable in different stages during life. As such, two 
theories aim to merge existing knowledge about neuropsychological and neurobio-
logical functioning in psychopathy into an overarching theory: (a) the dual-hormone 
serotonergic hypothesis (DHS) and (b) the integrated emotions systems (IES) theory. 
We will briefly describe these theories below.
 DHS is an extension of the triple balance hypothesis of emotion (TBHE) as 
developed by Van Honk & Schutter (2006). The neurocognitive starting point of this 
hypothesis is that psychopaths show decreased moral functioning (e.g., moral 
response to emotional stimuli or empathic responding) because they experience low 
basic fearfulness (Lykken, 1957). Due to low basic fearfulness, psychopaths show 
deficits in anticipatory emotional responses to warning signals (such as decreased 
emotional reactivity). This in turn leads to decreased passive avoidance (i.e., 
avoidance of behavior that could be punished). Finally, low basic fearfulness and 
decreased passive avoidance are thought to lead to decreased behavioral inhibition. 
Closely related is the finding of increased reward dependence in psychopathy. 
Increased reward dependency and decreased passive avoidance is thought to 
represent a motivational imbalance leading to psychopathy (Arnett, 1997). 
 The neurobiological framework of this motivational imbalance model could be 
that during social development, somatic markers are connected to specific stimuli to 
enhance future decision making (Damasio, 1994). For example, a sensory perception 
of stress becomes related to anxiety, which induces avoidance. In other words, 
decision making is dependent on bioregulatory markers in the brain that are linked to 
behavior that ensures survival. Deficits in these somatic markers could lead to 
psychopathy. Such deficits are thought to exist in dysfunction of the amygdala and 
the orbitofrontal, medial and ventromedial regions of the prefrontal cortex (omPFC). It 
is suggested that, because of these impairments, impairments in social information 
processing occur, such as decreased recognition of emotion, especially fear (Blair, 
2008). This in turn leads to decreased withdrawal responses that normally occur 
when confronted with distress, now leading to continuation of aggressive behavior. 
As such, these impairments were seen as a result of deficits in the brainstem threat 
response system (Blair, Jones, Clark, & Smith, 1997; Blair, 1995).
 To explain the deficient threat response system, TBHE puts emphasis on the role 
of steroid hormones cortisol and testosterone. Cortisol suppresses the activity of the 
hypothalamic-pituitary-gonadal axis at all its levels, diminishes the production of 
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underpinnings of CU traits in youths got an increasing amount of attention over the 
last decade. As DHS is based on the role of hormones in adult psychopathy, it is 
particularly important to sort out whether the hypothesized imbalance between 
cortisol and testosterone can be found in youths with CU traits as well. If so, this 
would add important input to the discussion about the ‘downward extension’ of the 
adult psychopathy construct (Edens, Skeem, Cruise, & Cauffman, 2001; Hart, Watt, 
& Vincent, 2002; Salekin & Frick, 2005; Seagrave & Grisso, 2002). Furthermore, as 
both models reason about the involvement of specific neurotransmitters, finding 
evidence for this involvement in youths with psychopathy would contribute immensely 
as well.
 Moreover, in contrast to previous review studies (Blair, 2006; Blair et al., 2006; 
Montoya et al., 2012; Van Honk & Schutter, 2006), we explicitly link findings on CU 
traits in youths to existing models on CU traits that have to date been predominantly 
based on findings in adult psychopathy literature, thereby exploring the validity of 
these models regarding the etiology of CU traits. As mentioned above, IES 
incorporated several studies in youths with psychopathy or CU traits as well and 
concluded that differences between adults and youths with psychopathy or CU traits 
were minimal or even absent. TBHE has been evaluated in a review that focused only 
on research in adult psychopathy (Glenn & Raine, 2008), not in youths. To our 
knowledge, our review is the first investigating the existing literature on the applicability 
of TBHE, and its recent successor DHS, in youths with CU traits. Thus, this paper 
adds to the existing literature by integrating the findings regarding juvenile CU traits 
into the existing models.
METHODS
Using the PubMed computerized literature database, all relevant empirical studies 
published between May 2007 and October 2012 were scrutinized for relevance and 
applicability. Key words included juvenile psychopathy and callous-unemotional traits, 
conduct disorder, amygdala, cortisol, MRI, autonomic reactivity, emotion recognition, 
empathy, orbitofrontal cortex, inhibition, emotional processing, moral reasoning, and 
social cognition. Terms were combined to narrow the findings, focusing on research 
articles addressing juvenile psychopathy and CU traits. References in papers that 
were identified in the initial search, in narrative reviews and in book chapters were 
further screened for relevance and included if appropriate. 
 Next, a selection of studies was applied based on age and only studies of 
children and adolescents (< 19 years) were included in the follow-up analysis. The final 
analysis was to relate CU traits/psychopathy to neuropsychological or neurobiological 
measures.
IES attributes a central role to the amygdala, adds genetic influences and gene- 
environment interactions, and assumes a role of the noradrenergic neurotransmitter 
system with less emphasis on the role of cortisol. IES (Blair, 2008; Blair, Peschardt, 
Budhani, Mitchell, & Pine, 2006) can be considered an extension of the violence 
inhibition mechanism (Blair, 1995). This model stated that in psychopathy there are 
impairments in withdrawal responses that normally occur when confronted with 
distress, leading to continuation of aggressive behavior. As already mentioned in the 
description of DHS, these impairments were seen as a result of deficits in the 
brainstem threat response system (Blair et al., 1997; Blair, 1995).
 Furthermore, it was reasoned that the basic response to threat involves the 
noradrenergic system. When specific neurons in the central nucleus of the amygdala 
are activated by threat, they then activate the locus coeruleus, leading to an increase 
in noradrenaline release (Charney, 2003). These higher noradrenaline levels ensure 
faster learning when confronted with information containing aversive cues. However, 
genetic variation in individuals with psychopathy may lead to early amygdala 
dysfunction and, thus, to decreased response to aversive cues, which in turn leads to 
impaired learning of stimulus-punishment associations. As such, according to IES, 
deficient amygdala functioning is seen as the core deficit which might lead to many 
of the behavioral phenomena associated with psychopathy, such as difficulties in 
empathic responding (Blair, 2006), whereas hormonal disbalance is seen as the core 
deficit in psychopathy according to DHS.
 Although IES incorporates some studies in youths, both theories (DHS and IES) 
were mostly based on research in adults with psychopathy, adults with specific brain 
damage, normal adult controls, or animal research. This makes it unclear whether 
these theories apply to youths as well. In many psychiatric disorders, such as 
depression and attention-deficit/hyperactivity disorder (ADHD), etiology and 
symptom presentation in youths compared to adults is different and need specific 
attention (Rutter, Kim-Cohen, & Maughan, 2006). This may also be the case in CU 
traits. For example, children and adolescents differ substantially from adults with 
respect to hormonal characteristics, especially androgens, as well as structural and 
functional brain characteristics (Sowell et al., 2004). Furthermore, children show 
further development of control and flexibility in executive functions up till the age of 13 
to 15 years. Where children under 12 tend to choose for immediate rewards, this 
strategy is changed in adolescence towards choosing long-term rewards (for a 
review, see Crone et al., 2009). Connections between the PFC and subcortical 
structures, such as the amygdala and ventral striatum, tend to become stronger 
through adolescence and at adult age (Somerville & Casey, 2010). 
 Therefore, in order to develop valid etiological models of psychopathy in youths, 
a specific focus on the neurobiological and psychological aspects of CU traits in this 
age category is required. Fortunately, the neuropsychological and neurobiological 
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will be noted. The clinical implications and research implications of the findings will 
then be discussed.
NEUROCOGNITIVE MEASURES
Prosocial reasoning
Prosocial behavior is seen as voluntary behavior intended to benefit another 
(Eisenberg, Fabes, & Spinrad, 2006). Because of its multidimensional nature, it is 
difficult to define a standard or definition for prosocial behavior. Nevertheless, 
prosocial behavior has been studied through studying prosocial reasoning. Etiological 
theories regarding psychopathy suggest that inadequate attribution of affective 
values to stimuli by the amygdala, and subsequently to inadequate evaluation of 
information by the omPFC, lead to decreased prosocial reasoning (Blair, 2006; Van 
Honk & Schutter, 2006). The question remains to which extent this impairment is 
present in youths with CU traits. Studies investigating prosocial reasoning in youths 
often use brief vignettes containing either moral stories or statements to which 
participants have to respond in (semi) structured interviews (see Table 2). 
 One example of investigating prosocial reasoning is to assess the acceptance 
of transgressive behavior. Transgressive behavior can be defined as behavior in which 
moral boundaries (e.g., a child hitting another child) or social boundaries (e.g., a boy 
wearing a skirt) are trespassed. The presence of conduct problems and high CU 
traits is associated with increased acceptance of moral and social transgressions, 
that is, misbehavior and aggression (Blair, Monson, et al., 2001; Fisher & Blair, 1998; 
Shulman et al., 2011), which also has been found in boys with autism spectrum 
disorder and conduct problems (Rogers et al., 2006). The findings in juvenile 
psychopathy are similar (Blair, 1997). Increased beliefs and expectations about the 
positive aspects of aggressive behavior in the presence of CU traits have been found 
as well (Pardini, 2011; Pardini & Byrd, 2012; Pardini et al., 2003; Stickle et al., 2009).
 Other studies tried to use the concept of moral maturity by assessing verbal 
reactions to moral and empathic statements. When applying hypothetical situations 
in youths with CU traits, moral maturity seemed not to be impaired (Chandler & 
Moran, 1990; Holmqvist, 2008). However, we found one study regarding moral 
maturity in juvenile psychopathy (Trevethan & Walker, 1989) in which moral maturity 
seemed impaired in real life situations but not in hypothetical situations. This raises 
the question whether this specific impairment is due to a difference in cognitive and 
affective perspective taking, because the latter particularly plays a role in real-life 
situations. Differences between cognitive perspective taking (“understanding what 
the other thinks”) and affective perspective taking (“understanding what the other 
feels”) were found in children with CD and high CU traits. These children performed 
Constraints were used on the years of publication, because of the methodological 
weaknesses in those studies that were published before 1980 (5 case-reports). Also, 
study reports had to describe (a) group comparisons in which at least one group 
of participants scoring high on either CU traits or psychopathy, or (b) correlational 
analyses in which a measure of either CU traits of psychopathy was used in relation 
to other indices of CU traits or psychopathy. CU traits were operationalized as 
those sub-dimensions of psychopathy that include symptoms such as callousness, 
shallowness, and lack of empathy, which is in line with the newly proposed specifier 
of CD in DSM-5 (with and without CU traits). Studies had to apply study tasks which 
lead to objective results (e.g., emotional reactivity as measured through heart rate, 
and not by subjective rating of anxiety). Identified articles had to be published in 
English.
 A total of 75 peer-reviewed papers were used for the final analysis. Studies were 
sorted according to four main research themes: (a) neurocognitive measures (prosocial 
reasoning, emotional reactivity, reward sensitivity and emotion recognition), and (b) 
neurobiological measures (autonomic responsivity, endocrinological functioning, 
neural correlates). Studies that applied multiple tasks were “dissected.” Thus, in our 
review, a study report can be referred to in distinct paragraphs. We chose to sort 
the studies in this way, because they seemed to cluster on specific themes within 
the etiological theories. 
 Because CU traits seem to be among the key features and precursors of 
psychopathy (Skeem & Cooke, 2010) and because of its proposed place in the 
upcoming DSM, we focused primarily on research findings regarding CU traits. 
However, it is important to notice that the concept of psychopathy basically consists 
of three dimensions: (a) disinhibition, poor impulsive regulation, and the inclination 
to immediate gratification; (b) boldness, bravery, and thrill and adventure seeking; 
and (c) meanness, callousness and coldheartedness (Patrick, 2010; Patrick, Fowles, 
& Krueger, 2009). Meanness, in particular, is viewed by many experts as the core 
component of psychopathy. This dimension has become known as CU traits (Frick 
& Ellis, 1999). There is still discussion about whether a fourth dimension, labelled 
antisocial-aggressive behavior, should be added (Jones, Cauffman, Miller, & 
Mulvey, 2006; Pardini, Obradović, & Loeber, 2006; Salekin, Brannen, Zalot, Leistico, 
& Neumann, 2006). Although the other dimensions play an important role as well 
(Feilhauer & Cima, 2013), CU traits have been studied most extensively in youths with 
and without conduct problems. Nevertheless, since CU traits are not always 
mentioned separately in the literature, we also included studies that reported on the 
broader concept of juvenile psychopathy. When reviewing the existent literature on 
neurocognitive and brain correlates of CU traits and psychopathy in youths, we will 
determine to which extent these neurocognitive data can be embedded into DHS 
as well as IES. In addition, the differences or similarities of data in youths and adults 
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Table 2   Studies on prosocial reasoning
Study N Age (years) % male Measures Task Results
Anastassiou-
Hadjicharalambous & Warden 
(2008a)
30 CD with high CU
42 CD with low CU
50 NC
7-10 95.3% CDS
APSD
Affective and cognitive perspective-taking Cognitive empathy: CD with high CU = NC > 
CD with low CU (p < .01)
Affective empathy: CD with low CU < CD with 
high CU (p < .03) < NC (p < .02)
Blair (1997) 16 CP with high PSD
16 CP with low PSD
8-17 NI No Dx
PSD
CU NI
Moral/conventional distinction task;
Emotion attribution task
Moral/conventional distinction: CP with high PSD 
< CP with low PSD (p < .05)
Attribution of moral emotions: CP with high PSD 
< CP with low PSD (p < .05)
Blair, Monson, & Frederickson 
(2001)
18 CP with high PSD
21 CP with low PSD
8-16 100% No Dx
PSD
Moral/conventional distinction task CP with high PSD/CU < CP with low PSD/CU  
(p < .05)
Chandler & Moran (1990) 13 CP with high PCL
47 CP with low PCL
20 NC
14-17 100% No Dx
PCL
Moral Judgment Interview;
Measure of Social Knowledge Development;
Stages of interpersonal awareness;
Measures of socialization, empathy and autonomy
Moral reasoning: CP with high PCL = CP with 
low PCL < NC (p < .001)
CP with high PCL/CU = CP with low PCL/CU
Socialization: CP with high PCL < CP with low 
PCL (p < .001) = NC
Autonomy: CP with high PCL > CP with low PCL 
(p < .003) = NC
Dadds et al. (2009) 2.760 community children 3-13 50% SDQ
APSD
Griffith Empathy Measure Cognitive empathy: ♂ < ♀
♂: high CU < low CU (p < .01); although there 
is a significant improvement with age
♀: high CU < low CU (p < .01)
Affective empathy: ♂ < ♀
high CU < low CU (p < .01)
Fisher & Blair (1998) 8 CP with high PSD
9 CP with low PSD
9-16 100% No Dx
PSD
Moral/conventional distinction task;
Card playing taska
Moral/conventional distinction: CP with high 
PSD/CU < CP with low PSD/CU (p < .05)
Frick et al. (2003) 25 CP with high CU
23 CP with low CU
25 low CP with high CU
25 low CP with low CU
10-15 53% CSI-IV
APSD
Why Kids Do Things?
Reward dominance computer taska;
Sensation Seeking Scale for Childrena;
Behavioral Assessment System for Childrena;
Emotional lexical decision taskb
Hostile attributions: CP with low CU > CP with 
high CU (p < .05)
Holmqvist (2008) 47 CP 15-19 100% No Dx
PCL:SV;
11 items
Affect Consciousness Interview; Attachment Scale 
Questionnaire;
Moral Maturity;
How I Think;
Empathy Index
PCL:SV ↑: consciousness of shame ↓
CU ↑: empathy ↓
Moral maturity: non-significant differences
Jones, Happé, Gilbert, 
Burnett, & Viding (2010)
21 CP with high CU
23 CP with low CU
21 ASD
31 NC
9-16 100% ASI-4
CSI-IV
ICU
Outcome Values Questionnaire;
Emotion Attribution to Self:
First- and Second Order of Theory of Mind (ToM);
Animated Triangles Task
Empathic concern: CP with high CU < CP with 
low CU = NC = ASD (p < .02)
Being in control: CP with high CU < CP with low 
CU = NC = ASD (p < .01)
Self-attributed fear: CP with high CU < CP with 
low CU = NC = ASD (p < .01)
ToM-tasks: CP with high CU = CP with low CU 
= NC > ASD (p < .05)
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Table 2   Continued
Study N Age (years) % male Measures Task Results
Lorber, Hughes, Miller, 
Crothers, & Martin (2011)
76 CP 10-19 75% No Dx
APSD
ICU
Outcome Expectations Questionnaire;
Outcome Values Questionnaire
Outcome expectancy: high CU = low CU
Pardini, Lochman, & Frick 
(2003)
169 CP 11-18 57.4% No Dx
APSD
Interpersonal Reactivity Index;
Early Adolescent Temperament Measure;
Outcome Expectations Questionnaire;
Outcome Values Questionnaire; Abbreviated 
Dysregulation Inventory 
CU traits ↑: empathic concern ↓, perspective 
taking ↓, personal distress ↓, fearfulness ↓  
(p < .001)
CU traits ↑: outcome of aggression is labeled 
positive (p < .001), punishment concern ↓  
(p < .01)
Pardini (2011) 156 CP 11-19 53.8% No Dx
APSD
Social Goal Measure;
Outcome Expectations Questionnaire;
Outcome Values Questionnaire
CU traits ↑: social relationship building ↓  
(p < .01)
concern about victim suffering after aggression ↓ 
(p < .001)
Pardini & Byrd (2012) 96 community children 8-12 47.9% No Dx
APSD
Behavior Assessment System for Children;
Outcome Expectations Questionnaire;
Outcome Values Questionnaire;
Interpersonal Reactivity Index – Child Version;
Index of Empathy for Children and Adolescents
CU traits ↑: empathic concern ↓, empathetic 
sadness ↓, remorse ↓, concern about victim 
suffering ↓ (p < .001)
concern about being punished ↓ (p < .05)
Rogers et al. (2002) 77 CP
median split:
high PCL:YV
low PCL:YV
12-18 64.9% No Dx
PCL:YV
PSD
SRP-II
Wide Range Achievement Test – 3 Social desirability: high psychopathy/CU > low 
psychopathy/CU (p < .01 - p < .001)
Social nonconformity: high psychopathy/CU > 
low psychopathy/CU (p < .001)
Rogers, Viding, Blair, Frith, & 
Happé (2006)
10 ASD+CP+CU
18 ASD+CP-only
10-18 100% Clin DSM
SCQ
SDQ
APSD
Social situation task;
Moral/conventional distinction task
Go/no-go taska;
Intra-dimensional/extra-dimensional (ID/ED) shift 
taska
Emotion multimorph taskc
Social situation task: ASD+CP+CU = ASD+ 
CP-only
Moral/conventional distinction task: 
ASD+CP+CU < ASD+CP-only (p < .05)
Sakai, Dalwani, Gelhorn, 
Mikulich-Gilbertson, & Crowley 
(2012)
20 CD+SDd
19 NC
14-18 77% CBCL
YSR
ICU
APSD
AIAn’s (Altruism/Antisocial) Game Taking more money: high CU > NC (p = .04)
Leaving money for charity donation:
high CU > NC (p = .01)
Accepting offers when self-benefit was small and 
deduction from charity donation was large: high 
CU > NC
Schwenck et al. (2012) 36 CD+CU
34 CD-only
55 ASD
67 NC
6-17 100% Clin DSM
DISYPS-II
CBCL
Animated-shapes-task;
Video sequences task
Self-reported emotional affection
Morphing taskc
Theory-of-Mind films: ASD < CD = NC (p < .01)
Perspective taking: ASD < CD = NC (p < .01)
Shulman, Cauffman, Piquero, 
& Fagan (2011)
1,169 CP 14-17 100% No Dx
YPI
Mechanisms of Moral Disengagement Scale Moral disengagement: high CU > low CU  
(p < .001)
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deficits in cognitive empathy in CD with CU traits as well, although these deficits 
attenuated with age.
 Another important aspect of prosocial reasoning is the willingness to manipulate, 
which refers to the ability to present social desirable behavior while simultaneously 
deceiving the other in order to reach one’s goals. This willingness was found to be 
larger in youths with conduct problems and high CU traits compared to those with 
low CU traits (Rogers et al., 2002). This is further supported by studies which imply 
equally to normal control (NC) children on tasks of cognitive perspective taking, 
whereas they performed significantly worse than NCs on affective perspective taking. 
Thus, it seems that cognitive perspective taking in stories (situations in which emotion 
recognition is not needed) can be intact in youths with CU traits even though 
emotional perspective taking seems to be impaired (Anastassiou-Hadjicharalam-
bous & Warden, 2008a), which was supported by other studies (Dadds et al., 2009; 
Jones et al., 2010; Schwenck et al., 2012). However, Dadds et al. (2009) did find 
Table 2   Continued
Study N Age (years) % male Measures Task Results
Stickle, Kirkpatrick, & Brush 
(2009)
150 CP 11-17 60% Clin Dx
ICU
APSD
Beliefs About Aggression;
Positive Outcome Expectancy;
Beliefs About Relational Aggression;
Attribution and Response to Ambiguous 
Provocation Scale
CU traits ↑: Prosocial responses ↓ (p < .05)
Relational aggression responses ↑ (p < .05)
Aggressive behavior ↑ (p < .05)
Aggression beliefs ↑ (p < .05)
Trevethan & Walker (1989) 14 CP with high PCL
15 CP with low PCL
15 NC
15-18 100% No Dx
PCL
CU NI
Moral Judgment Interview Mean average score for moral reasoning: NC  
> CP with low PCL (p < .01) = CP with high PCL
Score for hypothetical dilemma’s: NC = CP  
with low PCL = CP with high PCL
Score for real-life dilemma’s: CP with low PCL  
> CP with high PCL (p < .001)
Egoistic utilitarian orientation: CP with high PCL 
> CP with low PCL (p < .001)
Waschbusch, Walsh, Andrade, 
King, & Carrey (2007)
12 CD
18 ODD
23 non-ODD/ non-CD
7-12 75.5% DISC-IV
APSD
Social Problem Solving Test-Revised Relevance of solutions: low CU + high CP  
< low CU + low CP (p < .05)
high CU + high CP = high CU + low CP
Flexibility of solutions: low CU + high CP  
< low CU + low CP (p < .05)
high CU + high CP > high CU + low CP (NS)
Prosocial solutions: low CU + high CP  
< low CU + low CP (NS)
high CU + high CP = high CU + low CP
Overt antisocial solutions: low CU + high CP  
> low CU + low CP (p < .05)
high CU + high CP = high CU + low CP
Note. APSD = Antisocial Process Screening Device (Frick & Hare, 2001); ASD = Autism Spectrum 
Disorder; ASI-4 = Adolescent Symptom Inventory (Gadow & Sprafkin, 1998); CBCL = Child Behavior 
Checklist (Achenbach, 1991); CD = conduct disorder; CDS = Conduct Difficulties Subscale of the 
Revised Rutter Teacher Scales for School-age Children (Hogg, Rutter, & Richman, 1997); Clin Dx = 
clinical diagnosis; Clin DSM = clinical DSM diagnosis; CP = conduct problems; CSI-IV = Child Symptom 
Inventory (Gadow & Sprafkin, 2002); CU = callous-unemotional traits; CU n.i. = no information available 
on either the presence or influence of CU (related) traits; DISC-IV = Diagnostic Interview Schedule for 
Children IV (Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000); DISYPS-II = Diagnostik-System für 
psychische Störungen nach ICD-10 und DSM-IV für Kinder und Jugendliche-II (Döpfner, Görtz-Dorten, 
Lehmkuhl, Breuer, & Goletz, 2008); ICU = Inventory of Callous Unemotional traits (Frick, 2004); PCL = 
Psychopathy Checklist (Hare, 1985); NC = normal control; n.i. = no information given; No Dx = no DSM 
or ICD diagnosis; ns = non-signicant; ODD = oppositional-defiant disorder; PCL:YV = Psychopathy 
Checklist: Youth Version (Forth, Kosson, & Hare, 2003); PCL:SV = Psychopathy Checklist: Screening 
Version (Hart, Cox, & Hare, 1995); PSD = Psychopathy Screening Device (Frick & Hare, 2000); SCQ = 
Social Communication Questionnaire (Rutter, Bailey, & Lord, 2003); SD = substance dependence; SDQ 
= Strengths and Difficulties Questionnaire (Goodman, 1997); SRP-II = Self-Report Psychopathy scale – II 
(Hare, 1991b); YPI = Youth Psychopathic traits Inventory (Andershed, Kerr, Stattin, & Kevander, 2002); 
↑ = increased, ↓ = decreased; * = “most of the patients admitted to this program have both CD and 
substance dependence by DSM-IV criteria”.
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this relationship only for psychopathy scores but not for CU traits (Sharp et al., 2006). 
Furthermore, 6-month-old infants with high CU traits (assessed at age 3) were found 
to show less negative reactivity when their mothers react with a still face and greater 
recovery in positive affect during the reunion period (Willoughby et al., 2011). Memory 
for emotional distressing pictures seems not to be affected in community youths with 
high CU traits (Thijssen et al., 2012). However, this study was the only one out of 12 
regarding emotional reactivity that did not control for conduct problems.
 Emotional reactivity, as measured by electromyography of facial muscles, 
showed a significant increase in zygomaticus muscle activity in youths with conduct 
problems and high CU traits while watching film clips containing social interaction 
expressing anger. This finding is interpreted as that these youths felt amused rather 
than angered (De Wied et al., 2012). In contrast, no differences were found regarding 
startle response (i.e., eyeblink response) and fear conditioning in conduct-disordered 
youths with psychopathy compared to those without psychopathy (Fairchild et al., 
2010). 
 In summary, regarding youths with CU traits, a distorted lower responsiveness to 
distressing stimuli was found in the majority of studies, suggesting impaired emotional 
reactivity in the presence of CU traits over and beyond conduct problems. This is in 
line with both DHS and IES that explain this impairment through a deficient brainstem 
threat response which leads to diminished withdrawal-related emotions. Furthermore, 
this is in line with findings in adult psychopathy (Fowles & Dindo, 2006; Loney et al., 
2003).
Passive avoidance
An increased sensitivity for reward is implied by research suggesting that adult 
psychopaths have problems in inhibiting responses which are known to lead to 
punishment (i.e., passive avoidance) when they are actively involved in reward-seeking 
behavior (Hiatt & Newman, 2006). This reversal learning seems to be impaired in 
adult psychopaths (Blair, 2010b; Lykken, 1957) and is incorporated by DHS as well as 
IES. Moreover, IES predicts this impairment for youths with CU traits as well. Whereas 
DHS reasons that low cortisol and high testosterone are thought to induce a shift in 
motivational balance towards decreased punishment sensitivity and enhanced 
reward sensitivity, IES reasons impaired amygdala functioning to be the core 
deficiency in psychopathy, leading to decreased response to aversive cues, which in 
turn leads to impaired stimulus-punishment associations. These impairments in 
reward and punishment learning have become a major point of interest in the research 
in youths with CU traits (see Table 4). 
enlarged willingness to manipulate (Frick et al., 2003; Lorber et al., 2011; Waschbusch 
et al., 2007), and increased self-benefiting decision-making (Sakai et al., 2012).
 Out of the 21 studies we found on this topic, all but two (Dadds et al., 2009; Sakai 
et al., 2012) controlled for conduct problems, thus showing an effect of CU traits over 
and beyond conduct problems. Taken together, these studies on prosocial reasoning 
show that the presence of conduct problems and high CU traits is associated with 
increased acceptance of misbehavior and aggression. Youths with CU traits 
experience deficiencies in moral maturity in real life, possibly due to deficiencies in 
affective perspective taking, and youths with CU traits seem to be more willing to 
manipulate. These findings are in line with the assumptions being made under DHS 
and IES: being less empathic and more egocentric, while having good abilities to 
assess and influence social situations (i.e., decreased prosocial reasoning) .However, 
these findings cannot yet be related to the underlying causes. Finally, these findings 
seem to be similar to findings in adult psychopathy (Blair, 1995, 2006), which implies 
an association between youths with CD and CU traits, and adult psychopathy with 
respect to prosocial behavior.
Emotional reactivity
Both DHS and IES theories hypothesized that adult psychopathy is associated with a 
lack of responsiveness to threatening stimuli originating from amygdala dysfunction. 
Hence, the reaction to emotional stimuli has been studied to investigate whether the 
same associations are found in youths with CU traits (Table 3). 
 Several studies described the speed and accuracy of the response after the 
presentation of emotion evoking visual stimuli, thereby systematically manipulating 
the valence of the stimuli using pictures from the International Affective Picture 
System (Lang, Bradley, & Cuthbert, 1997). Differences in speed and accuracy of 
responding towards emotional-evoking stimuli in comparison to neutral stimuli is 
regarded as reflecting emotion processing, with slower reaction times reflecting 
difficulty in emotion processing. Compared to neutral or positive emotional stimuli 
(pictures or words), a slower reaction time to negative emotional stimuli(distressing 
pictures or words) was found in adolescents with conduct problems when CU traits 
were high (Kimonis et al., 2007; Kimonis, Frick, Muñoz, et al., 2008; Loney et al., 
2003), especially when self-rated anxiety is low (Kimonis et al., 2012). A slower 
reaction time to distressing stimuli was also found in those scoring high on juvenile 
psychopathy (Kimonis et al., 2006). This suggests a deficit in emotional response in 
adolescents with CU traits specifically for negative, aversive stimuli. This deficit was 
found in young children with high CU traits as well when presenting words with 
negative valence (Frick et al., 2003). It is important that parent-reports of CU traits 
and self-reported arousal ratings to negative emotional pictures were significantly 
negatively correlated (Michonski & Sharp, 2010), although a previous study did find 
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Table 3   Studies on emotional reactivity
Study N Age (years) % male Measures Task Results
De Wied, van Boxtel, Matthys, 
& Meeus (2012)
31 CP
32 NC
12-15 100% DISC-IV
APSD
EMG while watching emotional film clips
HR while watching emotional film clipsa
Zygomaticus muscle during anger clips: high 
CU > low CU (p = .033)
Fairchild, Stobbe, van Goozen, 
Calder, & Goodyer (2010)
11 CD with high YPI
14 CD with low YPI
30 NC
14-18 0% K-SADS
YPI
CU NI
Fear Conditioning Procedure;
Startle Reflex Modulation
Emotion hexagon taskb
Fear conditioning: CD with high YPI = CD with 
low YPI
Startle reflex: CD with high YPI = CD with low 
YPI
Frick et al. (2003) 25 CP with high CU
23 CP with low CU
25 low CP with high CU
25 NC
10-15 53% CSI-IV
APSD
Emotional lexical decision task
Why Kids Do Things?c
Reward dominance computer taskd;
Sensation Seeking Scale for Childrend;
Behavioral Assessment System for Children d;
Reaction time to negative words: high CU  
> low CU (NS; school grade 3-4)
high CU = low CU (school grade 6-7)
Kimonis, Frick, Fazekas, & 
Loney (2006)
50 non-referred children 
from college students
5-13 54.0% No Dx
APSD
CU NI
Emotional pictures dot-probe task Threatening pictures: APSD ↑ = APSD ↓
Self-reported proactive aggression ↑: 
Responsiveness to distressing pictures ↓  
(p < .05)
Kimonis, Frick, Muñoz, & 
Aucoin (2007)
88 CP 13-18 100% No Dx
ICU
Emotional pictures dot-probe task ICU ↑ + facilitation to distress ↑: Total 
aggression ↑ (p < .05)
Proactive aggression ↑ (p < .01)
Violent delinquency ↑ (p < .05)
ICU ↑ + facilitation to distress ↓: Total 
aggression ↑ (p < .001)
Reactive aggression ↑ (p < .001)
Proactive aggression ↑ (p < .001)
Violent delinquency ↑ (p < .01)
Kimonis, Frick, Muñoz, & 
Aucoin (2008)
88 CP 13-18 100% No Dx
ICU
Emotional pictures dot-probe task Overall scores: ICU ↑ = ICU ↓
ICU ↑ + exposure to community violence ↑: 
Responsiveness to distressing pictures ↓  
(p < .01)
ICU ↑ + self-reported aggression ↑:
Responsiveness to distressing pictures ↓  
(p < .01)
Kimonis, Frick, Cauffman, 
Goldweber, & Skeem (2012)
122 CP with high CU + 
low anxiety
43 CP with high CU and 
+ anxiety
208 CP with low CU
14-17 100% No Dx
YPI
Emotional pictures dot-probe task Attention to distressing stimuli: CP with high CU 
+ low anxiety < CP with low CU < CP with high 
CU + high anxiety (p < .05)
Loney, Frick, Clements, Ellis, & 
Kerlin (2003)
60 CP 12-18 100% No Dx
APSD
Emotional lexical decision task Reaction time to negative words: high CU traits 
> low CU traits (p < .05)
Reaction time to negative words: ADHD 
symptoms < No ADHD symptoms (p = .05)
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but not in female participants who were low anxious (Vitale et al., 2005); a previous 
study in psychopathic youths did not find this decreased passive avoidance (Lynam, 
1997). 
 Studies regarding juvenile psychopathy that aimed to measure passive 
avoidance of longer term punishment showed decreased passive avoidance as well 
when psychopathy scores were high (Blair, Colledge, & Mitchell, 2001), but only in 
high socioeconomic status subjects (Gao et al., 2009). This suggests that biological 
factors play a more important role when social risk factors seem to be absent. In a 
somewhat similar way, delay of gratification was found to be decreased in 
psychopathic youths (Lynam, 1997), implying an increased reward sensitivity.
 Impairment in passive avoidance tasks was not due to deficits in attention shifting 
capacities in youths with either psychopathic traits (Blair, Colledge, & Mitchell, 2001), 
or with autism spectrum disorder and high CU traits (Rogers et al., 2006). Neither was 
the impairment in these tasks found to be due to deficits in response inhibition in 
The passive avoidance paradigm comprises games in which participants should 
learn to avoid risky decisions because of the negative consequences. Instead they 
should learn to make safe decisions because they finally result in an overall gain. In 
other words, the capability of avoiding negative consequences by refraining from 
action is measured. Most studies (Barry et al., 2000; Fisher & Blair, 1998; Frick et al., 
2003; O’Brien & Frick, 1996) regarding CU traits that aimed to measure avoidance of 
immediate punishment applied a task which was designed to measure reversal 
learning as well. Thus, participants also had to learn that formerly safe decisions have 
become risky and therefore should now be avoided. These studies all show that 
passive avoidance behavior, as well as response reversal in youths with conduct 
problems (Barry et al., 2000; Fisher & Blair, 1998; Frick et al., 2003) and youths 
without conduct problems (Frick et al., 2003; O’Brien & Frick, 1996), is decreased in 
the presence of CU traits. In psychopathic youths, passive avoidance, measured 
without response reversal, was found to be decreased in high psychopathic male, 
Table 3   Continued
Study N Age (years) % male Measures Task Results
Michonski & Sharp (2010) 617 community children 7-11 56.4% SDQ
APSD
International Affective Picture System Mean self-reported arousal to negative emotion: 
high CU < low CU (p < .05)
Mean parent-reported arousal to negative 
emotion: high CU < low CU (p < .05)
Sharp, van Goozen, & 
Goodyer (2006)
659 community children
high APSD (> 90th 
percentile)
low APSD
7-11 48.4% SDQ
APSD
International Affective Picture System Mean self-reported arousal: high APSD  
< low APSD (p < .05)
high CU = low CU
Thijssen, Otgaar, Meijer, 
Smeets, & de (2012)
77 community children 8-12 NI No Dx
APSD
Memory for central and peripheral components Memory for central components of pictures:
high CU = low CU
Memory for peripheral components of pictures:
high CU = low CU
Willoughby, Waschbusch, 
Moore, & Propper (2011)
7 ODD+CU
12 ODD-only
18 non-ODD
.25-5 62% ASEBA Face-to-face still face paradigm (FFSFP);
Cardiac monitoring during the FFSFPa
Increase in negative affect: ODD+CU  
< ODD-only = non-ODD
Recovery during reunion with mother: ODD+ 
CU = non-ODD > ODD-only
Increase in positive affect: ODD+CU  
> ODD-only = non-ODD
Note. APSD = Antisocial Process Screening Device (Frick & Hare, 2001); ASEBA = Achenbach System of 
Empirically Based Assessment (Achenbach & Rescorla, 2013); CP = conduct problems; CSI-IV = Child 
Symptom Inventory (Gadow & Sprafkin, 2002); CU = callous-unemotional traits; DISC-IV = Diagnostic 
Interview Schedule for Children IV (Shaffer et al., 2000); EMG = electromyography; HR = heart rate; ICU 
= Inventory of Callous Unemotional traits (Frick, 2004); CU n.i. = no information available on either the 
presence or influence of CU (related) traits; K-SADS = Schedule for Affective Disorders and Schizophrenia 
for School-Age Children (Kaufman et al., 1997); n.i. = no information given; No Dx = no DSM or ICD 
diagnosis; ODD = oppositional-defiant disorder; SDQ = Strengths and Difficulties Questionnaire 
(Goodman, 1997); ↑ = increased, ↓ = decreased.
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Table 4   Studies on passive avoidance
Study N Age (years) % male Measures Task Results
Barry et al. (2000) 12 ADHD+ ODD/CD  
with low CU
16 ADHD+ ODD/CD  
with high CU
58 ADHD only
68 other diagnosis
6-13 78% DISC 2.3
PSD
Reward dominance computer task;
Sensation Seeking Scale for Children;
Reward dominance computer task: 
ADHD+ODD/CD with high CU > other groups 
(p < .01)
Sensation Seeking Scale for Children: 
ADHD+ODD/CD with high CU > other groups 
(p < .05)
Blair, Colledge, & Mitchell 
(2001)
25 CP with high PSD
20 CP with low PSD
9-17 100% No Dx
PSD 
CU NI
Gambling task;
Intra-dimensional/extra-dimensional (ID/ED) shift 
task
Gambling task: CP with high PSD/CU  
< CP with low PSD/CU (p < .01)
ID/ED shift task: CP with high PSD/CU =  
CP with low PSD/CU
Bohlin, Eninger, Brocki, & 
Thorell (2012)
20 CP
45 NC
65 83% No Dx
CPTI
Go/no-go task;
Attachment Doll play Classification System
Disinhibition: high CU > low CU (p < .05)
Disorganized attachment: high CU > low CU  
(p < .05)
Fisher & Blair (1998) 8 CP with high PSD
9 CP with low PSD
9-16 100% No Dx
PSD
Card playing task;
Moral/conventional distinction taska
Card playing task: CP with high PSD/CU  
> CP with low PSD/CU (p < .05)
Frick et al. (2003) 25 CP with high CU
23 CP with low CU
25 low CP with high CU
25 NC
10-15 53% CSI-IV
APSD
Reward dominance computer task;
Sensation Seeking Scale for Children;
Behavioral Assessment System for Children (BASC)
Why Kids Do Things?a
Emotional lexical decision taskb
Reward dominance computer task: high CU  
> low CU (p < .05)
Sensation Seeking Scale for Children: high CU 
> low CU (p < .05)
BASC Anxiety: high CP > low CP (p < .01)
BASC Impulsivity/Hyperactivity: high CU  
> low CU (p < .01)
Gao, Baker, Raine, Wu, & 
Bezdjian (2009)
298 preadolescent 
community twins
11-13 46% No Dx
CPS
CU NI
Iowa gambling task;
Porteus Maze Test
Iowa gambling task: high SES + high CPS  
> high SES + low CPS (p < .05)
low SES + high CPS = low CPS + low CPS
Lynam (1997) 411 community children 12-13 100% No Dx
CPS 
CU NI
Card-playing task 
Delay of gratification task
Stroop Color and Word Association Task
Trail Making Test
Circle-tracing task
Time perception
Card-playing task: high CPS = low CPS
Delay of gratification: high CPS < low CPS  
(p < .01)
Stroop: high CPS = low CPS
O’Brien & Frick (1996) 37 CR+CU+Anx
29 CR+CU-only
40 NC
6-13 79.5% DISC 2.3
PSD
Reward dominance task N trials: CR+CU-only > CR+CU+Anx  
(p < .001) = NC
Rogers et al. (2006) 10 ASD+CP+CU
18 ASD+CP-only
10-18 100% Clin DSM
SCQ
SDQ
APSD
Go/no-go task;
Intra-dimensional/extra-dimensional (ID/ED) shift 
task
Social situation taska;
Moral/conventional distinction taska
Emotion multimorph taskc
Go/no-go task: ASD+CP+CU = ASD+CP-only
ID/ED shift task: ASD+CP+CU = ASD+CP-only
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impairment in emotion recognition, particularly recognition of fear, has been found in 
adult psychopaths (Blair & Cipolotti, 2000; Blair et al., 2004; Dolan & Fullam, 2006; 
Kosson, Suchy, Mayer, & Libby, 2002; Montagne et al., 2005). 
 Emotion recognition studies regarding either CU traits in youths or juvenile 
psychopathy most often aim to measure visual recognition of facial expressions of 
emotions (see Table 5). These studies used standardized sets of pictures of facial 
expression (most often sadness, happiness, anger, disgust, fear, and surprise). 
Research quite consistently shows impaired facial fear recognition in community 
youths (Blair & Coles, 2000; Dadds, El, Wimalaweera, & Guastella, 2008; Dadds et 
al., 2006; Muñoz, 2009), and youths with conduct problems (Blair, Budhani, Colledge, 
& Scott, 2005; Fairchild, van Goozen, Calder, Stollery, & Goodyer, 2009; Leist & 
Dadds, 2009; Sylvers, Brennan, & Lilienfeld, 2011) when CU traits are high. As only 
one study (Blair & Coles, 2000) did not control for conduct problems, these findings 
seem to exist over and beyond conduct problems. However, preliminary evidence 
suggests that facial fear recognition may not be impaired when participants are 
instructed to look at the eyes (Dadds et al., 2008; Dadds et al., 2006). The findings on 
impaired recognition of sadness is found less often (Blair et al., 2005; Blair & Coles, 
2000; Fairchild et al., 2010; Fairchild et al., 2009; Woodworth & Waschbusch, 2008). 
relation to either CU traits (Bohlin et al., 2012; Rogers et al., 2002) or psychopathic 
traits (Roussy & Toupin, 2000).
 Three studies in community children (Gao et al., 2009; Lynam, 1997; Vitale et al., 
2005) did not control for conduct problems. Nevertheless, the reviewed studies 
regarding passive avoidance imply decreased passive avoidance behavior in youths 
with conduct problems and CU traits, whereas response reversal seems to be 
impaired as well. According to (Blair, 2006) response reversal seems to be less 
marked in youths than in adults. Although these findings do not lead us directly to the 
supposed underlying causes, such as an imbalance in the testosterone/cortisol ratio 
or amygdala dysfunctioning, findings from the reviewed studies are in line with both 
the THBE and the IES models.
Emotion recognition
Deficits in emotion recognition are thought to play an important role in impaired 
empathic functioning in psychopathy (Blair, 2007; Blair, 1995, 2008). It has been 
suggested that impaired functioning of the amygdala leads to impaired recognition of 
facial expression of distress, specifically fear. Although there seems to be a large 
overlap between psychopathic and other antisocial samples (Marsh & Blair, 2008), 
Table 4   Continued
Study N Age (years) % male Measures Task Results
Roussy & Toupin (2000) 25 CP with high PCL-R
29 CP with low PCL-R
14-18 100% SCID
PCL-R
CU NI
Wisconsin Card Sorting Test;
Porteus Maze Test;
Controlled Oral Word Association Test;
Modular Smell Identification Test;
Go/no-go task;
Stopping task
Go/no-go; commission errors: CP  
with high PCL-R > CP with low PCL-R
Stopping task: CP with high PCL-R  
> CP with low PCL-R
Vitale et al. (2005) 308 community children;
median split:
high APSD
low APSD
16 53.0% No Dx
APSD
CU NI
Picture Word (PW) Stroop Test;
Passive avoidance task;
Welsh Anxiety Scale
Interference on PW Stroop Test: high APSD + 
low anxiety < low APSD + low anxiety (p < .05)
N passive avoidance errors in males: high APSD 
+ low anxiety > low APSD + low anxiety  
(p < .05)
N passive avoidance errors in females: high 
APSD + low anxiety = low APSD + low anxiety
Note. ADHD = attention-deficit/hyperactivity disorder; Anx = anxiety disorder; APSD = Antisocial Process 
Screening Device (Frick & Hare, 2001); ASD = autism spectrum disorder; CD = conduct disorder; Clin Dx 
= clinical diagnosis; CP = conduct problems; CPS = Child Psychopathy Scale (Lynam, 1997); CPTI = 
Child Problematic Traits Inventory (Andershed, 2009); CR = clinic referred; CSI-IV = Child Symptom 
Inventory (Gadow & Sprafkin, 2002); CU = callous-unemotional traits; CU n.i. = no information available 
on either the presence or influence of CU (related) traits; DISC 2.3 = Diagnostic Interview Schedule for 
Children 2.3 (Shaffer, Fisher, Piacentini, Schwab-Stone, & Wicks, 1992); NC = normal control; No Dx = no 
DSM or ICD diagnosis; ODD = oppositional-defiant disorder; PCL-R = Psychopathy Checklist – Revised 
(Hare, 1991a); PSD = Psychopathy Screening Device (Frick & Hare, 2000); SCID = Structured Clinical 
Interview for DSM-III-R (Spitzer, Williams, Gibbon, & First, 1992); SCQ = Social Communication 
Questionnaire (Rutter et al., 2003); SDQ = Strengths and Difficulties Questionnaire (Goodman, 1997).
98 99
Chapter 3 Cognitive and Neural Correlates of CU traits
3
Table 5   Studies on emotion recognition
Study N Age (years) % male Measures Task Results
Blair et al. (2005) 21 CP with high APSD
22 CP with low APSD
11-15 100% No Dx
APSD
Vocal Affect Recognition Test Recognition of fearful vocal intonation: CP  
with high APSD < CP with low APSD (p < .01)
CP with high CU < CP with low CU (p < .005)
Recognition of happy vocal intonation: CP  
with high CU < CP with low CU (p < .05)
Blair & Coles (2000) 55 main stream school 
children
11-14 56.4% No Dx
PSD
Expression recognition hexagon stimuli Recognition of sadness: PSD ↑ < PSD ↓  
(p < .05)
Recognition of fearfulness: PSD ↑ < PSD ↓  
(p < .01)
Recognition of sadness: CU ↑ < CU ↓  
(p < .01)
Recognition of fearfulness: CU ↑ < CU ↓ 
(p < .01)
Blair, Colledge, Murray, et al. 
(2001)
20 CP with high PSD
31 CP with low PSD
9-17 100% No Dx
PSD 
CU NI
Emotional expression multimorph task Recognition of sadness: CP with high PSD  
< CP with low PSD (p < .01)
Recognition of fearfulness: CP with high PSD  
< CP with low PSD (p < .01)
Dadds et al. (2006) 98 school children 8-17 100% No Dx
APSD
Facial emotion task CU traits ↑: Recognition fearful faces ↓  
(p = .0001)
Fear most often rated as neutral or disgust
Antisocial behavior ↑: Recognition neutral faces ↓ 
(p < .004)
Neutral faces often mistaken as angry
When instructed to look at the eyes: non-
significant differences
Dadds et al. (2008) 100 private school 
children
8-15 100% SDQ
APSD
Facial emotion task Free gaze condition: high CU < low CU  
(p < .05) 
Attention to the eye region: high CU = low CU
Recognition fear = recognition disgust
high CU < low CU (p < .05)
CU traits were associated with decreased 
number, length, and first order of fixations to the 
eye region for all emotions (p < .05)
Dadds, Jambrak, Pasalich, 
Hawes, & Brennan (2011)
92 ODD/CD 5-16 100% DISCAP
APSD
Families were observed in social interaction;
Facial emotion task
Eye-contact: high CU < low CU (p < .05)
Fairchild et al. (2009) 31 CD with high YPI
46 CD with low YPI
40 NC
14-18 100% K-SADS
YPI
Emotion hexagon task Recognition of sadness: CP with high YPI  
< CP with low YPI (p < .001)
CP with high CU < CP with low CU (p = .02)
Recognition of fearfulness: CP with high YPI  
< CP with low YPI (p < .001)
CP with high CU < CP with low CU (p = .05)
Recognition of surprise: CP with high YPI  
< CP with low YPI (p < .01)
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Table 5   Studies on emotion recognition
Study N Age (years) % male Measures Task Results
Fairchild et al. (2010) 11 CD with high YPI
14 CD with low YPI
30 NC
14-18 0% K-SADS
YPI
Emotion hexagon task
Fear conditioning procedurea;
Startle reflex modulationa
Recognition of sadness: CD with high YPI  
< CD with low YPI (p = .003)
CD with high CU < CD with low CU (p = .03)
Recognition of fearfulness: CD with  
high YPI = CD with low YPI
CD with high CU = CD with low CU
Leist & Dadds (2009) 23 adolescents in a 
residential rehabilitation 
programme
16-18 74% Clin DSM
APSD
Facial emotion task CU traits ↑: Recognition fearful faces ↓ (NS)
Fear most often rated as neutral or disgust
Antisocial behavior ↑: Recognition fearful faces ↑ 
(p < .05)
Recognition of neutral faces ↓ (NS)
Recognition of angry faces ↓ (NS)
Neutral faces often mistaken as sad or angry
Maltreatment ↑: Recognition sad faces ↑  
(p < .05)
Recognition of fearful faces ↑ (p < .05)
Recognition of neutral faces ↓ (NS)
Neutral faces often mistaken as sad or angry
Muñoz (2009) 55 children in holiday 
activities
8-16 100% No Dx
ICU
Emotional faces;
Emotional body postures
CU traits ↑: Recognition fearful faces ↓  
(p < .05)
Recognition fearful body postures ↓ (p < .05)
Rogers et al. (2006) 10 ASD+CP+CU
18 ASD+CP-only
10-18 100% Clin DSM
SCQ
SDQ
APSD
Emotion multimorph task
Social situation taskb;
Moral/conventional distinction taskb;
Go/no-go taskc;
Intra-dimensional/extra-dimensional (ID/ED) shift 
taskc
Emotion multimorph task, sadness: 
ASD+CP+CU < ASD+CP-only (p = .04)
Schwenck et al. (2012) 36 CD+CU
34 CD-only
55 ASD
67 NC
6-17 100% Clin DSM
DISYPS-II
CBCL
Morphing task
Animated-shapes-taskb;
Video sequences taskb;
Self-reported emotional affectionb
Emotion recognition sad faces: ASD < CD = 
NC (p < .01)
Stevens et al. (2001) 9 CP with high PSD
9 CP with low PSD
9-15 100% No Dx
PSD
CU NI
Diagnostic analysis of nonverbal accuracy Recognition of facial affect: high PSD  
< low PSD (p < .01)
Recognition of vocal affect: high PSD  
< low PSD (p < .05)
Recognition of sad & fearful facial affect:  
high PSD < low PSD (p < .05)
Recognition of sad vocal affect: high PSD  
< low PSD (p < .05)
Sylvers et al. (2011) 88 CP 7-11 100% No Dx
APSD
Modified continuous flash suppression task (mCFS) Recognition fearful faces: high CU  
< low CU (p < .005)
Recognition disgusted faces: high CU  
< low CU (p < .05)
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facially, vocally and through bodily postures. A recent meta-analysis regarding 
psychopathy (Dawel, O’Kearney, McKone, & Palermo, 2012) suggested a possible 
broader emotion recognition deficit than only for fear and sad emotions. However, 
when investigating callous-unemotional traits specifically, a specific deficit for fear 
seems to emerge in both youths and adults. As such, these findings are in 
concordance with DHS and IES.
NEUROBIOLOGY
In the above-mentioned studies the existence of specific neuropsychological 
information processing patterns in the presence of CU traits or psychopathy is 
demonstrated by measuring behavior. Research is ongoing to unravel the associated 
physiological systems, which have been described for adult psychopathy (Blair, 
2010a; Blair, 2008; Fowles & Dindo, 2006; Glenn & Raine, 2008), and which play a 
crucial role in DHS as well as IES. Hence, it is important to find out whether findings 
for juvenile CU traits are consistent with these hypotheses. Studies have investigated 
autonomic responsivity, endocrinological functioning, and neural correlates in youths 
with CU traits (see Table 6).
Autonomic responsivity
Low fearfulness is associated with decreased autonomic arousal, which has been 
reported in psychopathic adults (Aniskiewicz, 1979; Blair et al., 1997; Levenston, 
Patrick, Bradley, & Lang, 2000). Studies have examined whether emotional response 
Impaired recognition of sadness, but not of fear was also found in a group of youths 
with autism spectrum disorder with high CU traits, compared to low CU traits (Rogers 
et al., 2006). The time needed to recognize faces seems to be the same in boys with 
CD and high CU traits in comparison to those with low CU traits, whereas boys with 
autism spectrum disorder were found to react more slowly to faces that were 
developing a sad expression (Schwenck et al., 2012). Studies reporting on juvenile 
psychopathy showed that higher levels of psychopathy were associated with poorer 
ability to recognize sad and fearful expressions (Blair, Colledge, Murray, & Mitchell, 
2001; Stevens, Charman, & Blair, 2001).
 Several studies have been conducted to test whether emotion recognition 
capabilities are decreased only regarding facial expressions, or other types of 
emotion expression as well. Applying a vocal tone recognition task, CU traits were 
found to correlate negatively with fearful and happy vocal affect recognition (Blair et 
al., 2005). Higher levels of juvenile psychopathy were significantly related to a 
decreased ability to name the sad and fearful facial and sad vocal affects correctly 
(Stevens et al., 2001). Furthermore, the accuracy in labelling body poses and facial 
expressions conveying fear was found to be decreased in the presence of high CU 
traits as well (Muñoz, 2009). The results for emotion recognition in hypothetical 
situations showed no significant differences between these groups and NCs 
(Woodworth & Waschbusch, 2008). 
DHS and IES both predict decreased emotion recognition, specifically regarding 
fearful emotion. This deficit is explained from decreased amygdala response to 
fearful expression. Regarding youths with high CU traits, specific deficits have been 
found in the recognition of fear and, to a lesser extent, sad emotion when expressed 
Table 5   Continued
Study N Age (years) % male Measures Task Results
Woodworth & Waschbusch 
(2008)
26 CP+CU
32 CP-only
17 NC
7-12 80.8% Clin Dx
APSD
Facial affect stimuli;
Emotion vignettes
Recognition sad faces: CP+CU < CP-only  
(p < .05)
Recognition fearful faces: CP+CU > CP-only  
(p = .08)
Emotional vignettes: CP = CP+CU = NC
Note. APSD = Antisocial Process Screening Device (Frick & Hare, 2001); ASD = autism spectrum 
disorder; CBCL = Child Behavior Checklist (Achenbach, 1991); Clin DSM = clinical DSM diagnosis; Clin 
Dx = clinical diagnosis; CP = conduct problems; CU = callous-unemotional traits; DISCAP = Diagnostic 
Interview Schedule for Children, Adolescents and Parents (Holland & Dadds, 1997); DISYPS-II = 
Diagnostik-System für psychische Störungen nach ICD-10 und DSM-IV für Kinder und Jugendliche-II 
(Döpfner et al., 2008); K-SADS = Schedule for Affective Disorders and Schizophrenia for School-Age 
Children (Kaufman et al., 1997); NC = normal control; CU n.i. = no information available on either the 
presence or influence of CU (related) traits; No Dx = no DSM or ICD diagnosis; PSD = Psychopathy 
Screening Device (Frick & Hare, 2000); SCQ = Social Communication Questionnaire (Rutter et al., 2003); 
SDQ = Strengths and Difficulties Questionnaire (Goodman, 1997); YPI = Youth Psychopathic traits 
Inventory (Andershed et al., 2002).
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Table 6   Studies on neural correlates
Study N Age (years) % male Measures Task Results
Anastassiou-
Hadjicharalambous & Warden 
(2008b)
33 CD with high CU
29 CD with low CU
33 NC
7-11 94.7% CDS
APSD
HR while viewing emotion evocative short movie Baseline heart rate: CD with high CU  
> CD with low CU (p < .02) = NC
Heart rate during movie: CD with high CU  
> CD with low CU (p < .003) = NC
Magnitude of heart rate change: CD with  
high CU > CD with low CU (p < .02) = NC
Blair (1999) 16 CP with high PSD
16 CP with low PSD
16 NC
8-17 100% No Dx
PSD
Skin conductance while viewing color slides 
showing distress cues, threatening stimuli, neutral 
stimuli
Responsiveness to distress: CP with high PSD  
< CP with low PSD (p < .05) = NC
CP with high CU < CP with low CU (p < .05)
Responsiveness to threat: CP with high CU  
< CP with low CU (p < .05)
CP with high PSD: Response to threat  
> response to distress (p < .05)
Burke, Loeber, & Lahey (2007) 177 clinic referred 
children
7-19 100% DISC
PCL-R
Basal salivary cortisol level Salivary cortisol: high CU < low CU
Cheng, Hung, & Decety (2012) 13 CD with high CU
15 CD with low CU
15-18 100% Clin Dx
PCL:YV
EEG while looking at pictures depicting individuals 
in painful or non-painful situations;
Assessment of pressure pain threshold
Response of frontal/central N120/P3: CD with 
high CU < CD with low CU = NC (p < .05)
Pressure pain threshold, right hand: CD with 
high CU > CD low CU = NC (p < .01)
Pressure pain threshold, left hand: CD with high 
CU = CD low CU > NC (p < .05)
De Brito et al. (2009) 23 CP with high CU
25 NC
10-13 100% SDQ
APSD
sMRI Posterior medial orbitofrontal cortex: CP with 
high CU > NC (p < .005)
Insula; posterior hippocampus; middle frontal 
gyrus: CP with high CU > NC (p < .005)
Amygdala: CP with high CU = NC
Grey matter in CP with high CU: young boys  
≤ old boys
Grey matter in NC: young boys > old boys
De Wied et al. (2012) 31 CP
32 NC
12-15 100% DISC
APSD
HR while watching emotional film clips
EMG while watching emotional film clipsa
HR deceleration during sadness clips: high CU 
< low CU (p = .033)
resting respiratory sinus arrhythmia: high CU  
< low CU (p = .02-.05)
Fairchild et al. (2011) 65 CD
27 NC
16-21 100% K-SADS
YPI
sMRI Caudate nucleus: high CU > low CU (p < .001)
Ventral striatum: high CU > low CU (p < .001)
Amygdala: high CU = low CU
Finger et al. (2008) 14 Psychopathy
14 ADHD
14 NC
10-17 67% K-SADS
APSD
fMRI while making response reversal task Ventromedial prefrontal cortex activation while 
making response reversal errors: Psychopathy ↑, 
ADHD ↓ = NC (p < .05)
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Table 6   Continued
Study N Age (years) % male Measures Task Results
Finger et al. (2011) 15 ODD/CD with high 
APSD/PCL:YV
15 NC
11-16 60% K-SADS
APSD
PCL:YV
fMRI while making passive avoidance task Early stimulus reinforcement exposure,
orbitofrontal + caudate region: high 
psychopathy < NC
Rewards, orbitofrontal region: high psychopathy 
< NC
Amygdala, responsiveness throughout the task: 
high psychopathy < NC
Fung et al. (2005) 65 Psychopathy
65 NC
16-17 100% DISC
CPS
Skin conductance while performing stressful task Anticipatory skin conductance to signaled trials: 
high CPS < NC (p = .014)
Skin conductance after un signaled trials: high 
CPS < NC (p = .003)
Skin conductance after signaled trials: high CPS 
< NC (p = .037)
Jones, Laurens, Herba, 
Barker, & Viding (2009)
17 CP+CU
13 NC
10-12 100% SDQ
APSD
fMRI while watching neutral and fearful faces Right amygdala reactivity + fearful face: CP with 
CU < NC (p = .003)
Kimonis, Frick, Skeem, et al. 
(2008)
188 CP 12-20 100% No Dx
APSD
ICU
Skin conductance while participating in a 
computerized provocation task
Skin conductance response at low provocation: 
high CU < low CU (p < .05)
Skin conductance response at high provocation: 
high CU < low CU (p < .05)
Loney, Butler, Lima, Counts, & 
Eckel (2006)
29 CP+CU
27 CP-only
20 CU-only
32 NC
12-18 49.1% ASI-4
APSD
Basal salivary cortisol and testosterone level at the 
start of the school day
Salivary cortisol:
♂: CP+CU = CU-only < CP-only (p < .05) = 
NC
♀: CP+CU = CU-only = CP-only = NC
Salivary testosterone:
♂: CP+CU = CU-only = CP-only = NC
♀: CP+CU = CU-only = CP-only = NC
Marsh et al. (2008) 12 CD/ODD+CU
12 ADHD
12 NC
10-17 58.3% K-SADS
APSD
PCL:YV
YPI
fMRI while viewing photographs of emotional 
expressions
amygdala activation while processing fearful 
expressions: CD/ODD+CU < NC (p < .01) = 
ADHD
amygdala activation while processing neutral 
or angry expressions: CD/ODD+CU = NC = 
ADHD
Left amygdala activation + fearful expression: 
CD/ODD+CU < NC (p < .005) = ADHD 
Connectivity between amygdala and 
ventromedial prefrontal cortex: CD/ODD+CU  
< ADHD (p < .001)
CD/ODD+CU < NC (p < .01)
ADHD = NC
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Table 6   Continued
Study N Age (years) % male Measures Task Results
Muñoz, Frick, Kimonis, & 
Aucoin (2008a)
13 CP with high CU + 
low aggression
19 CP with high CU + 
reactive aggression
11 CP with high CU + 
mixed aggression
27 CP with low CU +  
low aggression
10 CP with low CU + 
reactive aggression
5 CP with low CU + 
mixed aggression
13-18 100% No Dx
ICU
Skin conductance while participating in a 
computerized provocation task
Skin conductance response at low provocation: 
high CU + (reactive & proactive) aggression 
= High CU + low aggression < low CU 
+ aggressive (p < .05) = low CU with low 
aggressive
Skin conductance response at high provocation: 
high CU < low CU
Muñoz, Frick, Kimonis, & 
Aucoin (2008b)
24 CP with high CU  
with high VA
25 CP with high CU  
with low VA
21 CP with low CU  
with high VA
30 CP with low CU  
with low VA
13-18 100% No Dx
APSD
ICU
Skin conductance while participating in a 
computerized provocation task
Mean reactivity: CP with high CU with high VA  
< comparisons (p < .05)
Passamonti et al. (2010) 27 EO-CD
25 AO-CD
23 NC
16-21 100% K-SADS
YPI
fMRI while watching neutral, angry and sad faces CU scores & total YPI scores: EO-CD = AO-CD
No correlation with any brain region
N.B.: no comparison between high CU versus 
low CU regarding fearful faces
Poustka et al. (2010) 215 adolescent from 
a high-risk community 
sample
15 48.2% No Dx
PSD
Basal blood cortisol level between 5-6 pm Blood cortisol:
♂: high CU = low CU
♀: high CU = low CU
Sebastian et al. (2012) 31 CP
16 NC
10-16 100% CASI-4R
ICU
fMRI while deciding how a story would end Right amygdala: CP < NC (p < .05)
CP with high CU < CP with low CU (p < .05)
Right anterior insula: CP < NC (p < .05)
CP with high CU = CP with low CU
Stadler et al. (2011) 6 ADHD-only
20 ADHD/ODD
10 ADHD/CD
8-14 100% DISYPS
ICU
Blood cortisol level at 7 moments while engaging 
in a free speech and arithmetic task in front of two 
persons
Blood cortisol 35 minutes after stress: high CU 
< low CU (p = .004)
Viding et al. (2012) 15 CP with high CU
15 CP with low CU
16 NC
10-16 100% CASI-4R
ICU
fMRI while watching facial expressions preceded 
by target faces presented below the level of 
consiousness
Right amygdala reaction to fearful target faces: 
CP with high CU < CP with low CU (p < .001)
Wallace et al. (2012) 223 NC 3-29 54% No Dx
APSD
sMRI Cortex anterior middle frontal gyri bilaterally: high 
APSD < low APSD (p = .0004)
Cortex medial portions of the precentral and 
postcentral/superior parietal cortices bilaterally: 
high APSD < low APSD (p = .008)
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infants heart rate was found to be increased in the presence of CU traits. It is 
suggested that early hyperarousal might lead to developmental downregulation 
towards an eventual hypoaroused state (Willoughby et al., 2011).
 As predicted by DHS and IES, these studies, all of which controlled for conduct 
problems, show that in the presence of either CU or psychopathic traits, emotional 
reactivity and probably cardiac vagal tone (as measured through skin conductance 
and heart rate) seems to be decreased.
Endocrinological functioning
DHS posits that high testosterone levels accompanied by low cortisol levels lead to 
the impairments seen in psychopathy. In adults with psychopathy low basal levels of 
cortisol were found (Cima, Smeets, & Jelicic, 2008; Holi, uvinen-Lintunen, Lindberg, 
to stimuli as reflected by the skin conductance response was diminished in youths 
with CU traits. This was found to be the case when using color slides with neutral, 
distressing, and threatening images (Blair, 1999), and when using a computer game 
that included three levels of provocation of a fictitious peer (Kimonis, Frick, Skeem, et 
al., 2008; Muñoz et al., 2008a, 2008b). Similar results were found regarding juvenile 
psychopathy (Fung et al., 2005). Emotional response has also been investigated by 
monitoring the heart rate of participants (aged 7-11 years) while watching an emotion- 
evocative short movie in three groups. High CU traits were found to correlate with 
reduced baseline heart rate and reduced magnitude of heart rate changes 
(Anastassiou- Hadjicharalambous & Warden, 2008b). Although De Wied et al. (2012) 
could not replicate this finding, they found a significantly lower respiratory sinus 
arrhythmia, indicating lower cardiac vagal tone. Nevertheless, in 3- and 6-month-old 
Table 6   Continued
Study N Age (years) % male Measures Task Results
White, Marsh, et al. (2012) 32 CP
27 NC
10-18 75% K-SADS
APSD
ICU
sMRI Volume cavum septum pellucidum: CP > NC  
(p = .01)
CP with high CU = CP with low CU
White, Brislin, et al. (2012) 15 CP
17 NC
10-17 80% K-SADS
APSD
fMRI while watching facial expressions in emotion-
attention bars task
High attentional load trials: high psychopathy  
< NC (p < .05)
Low attentional load trials: high psychopathy  
< NC(p < .05)
Amygdala response to fearful expression:  
high psychopathy < NC (p < .05)
Amygdala response to fearful expression:  
high CU < NC (p < .05)
Willoughby et al. (2011) 7 ODD+CU
12 ODD-only
18 non-ODD
.25-5 62% ASEBA Cardiac monitoring during the Face-to-face still face 
paradigm (FFSFP)
Emotional reactivity during the FFSFPa
Heart period during talk phase: ODD+CU  
< non-ODD < ODD-only
Heart period during still face phase: ODD+ 
CU < ODD-only < non-ODD
Heart period during reunion: ODD+CU  
< non-ODD < ODD-only
Note. ADHD = attention-deficit/hyperactivity disorder; AO-CD = adolescent onset CD; APSD = Antisocial 
Process Screening Device (Frick & Hare, 2001); ASEBA = Achenbach System of Empirically Based 
Assessment (Achenbach & Rescorla, 2013); ASI-4 = Adolescent Symptom Inventory (Gadow & Sprafkin, 
1998); CASI-4R = Child and Adolescent Symptom Inventory-4R; CD = conduct disorder; CDS = Conduct 
Difficulties Subscale of the Revised Rutter Teacher Scales for School-age Children (Hogg et al., 1997); CP 
= conduct problems; CU = callous-unemotional traits; DISC = Diagnostic Interview for Children (Costello, 
Edelbrock, Dulcan, Kalas, & laric, 1987); DISYPS = Diagnostik-System für psychische Störungen im 
Kinders- und Jugendalter nach ICD-10 und DSM-IV (Döpfner & Lehmkuhl, 2000); ICU = Inventory of 
Callous Unemotional traits (Frick, 2004); EMG = electromyography; EO-CD = early onsect CD; fMRI = 
functional magnetic resonance imaging; HR = heart rate; K-SADS = Schedule for Affective Disorders and 
Schizophrenia for School-Age Children (Kaufman et al., 1997); NC = normal control; No Dx = no DSM or 
ICD diagnosis; PCL:YV = Psychopathy Checklist: Youth Version (Forth et al., 2003); PSD = Psychopathy 
Screening Device (Frick & Hare, 2000); ODD = oppositional-defiant disorder; SDQ = Strengths and 
Difficulties Questionnaire (Goodman, 1997); sMRI = structural magnetic resonance imaging; VA = verbal 
abilities; YPI = Youth Psychopathic traits Inventory (Andershed et al., 2002).
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recognition of fearful faces (Adolphs et al., 2005). Moreover, the amygdala is thought 
to send valenced information to the OFC, where this information is used for social 
judgment and decision making (Blair, 2007; Blair, 2010b). Finally, a meta-analysis of 
brain event-related potential studies has shown that adult offenders with psychopathy, 
compared with nonpsychopathic offenders, have reduced P3 amplitudes when 
performing standard oddball tasks but not other tasks. This indicates that adult 
psychopaths have an inefficient deployment of neural resources in processing 
cognitive task-relevant information which is modulated by task characteristics (Gao & 
Raine, 2009)
 There are few MRI studies in youths with CU traits. An sMRI study compared 
boys (aged 10-13 years) with conduct problems and high CU traits (CP+CU) to 
typically developing boys (normal controls [NC]; De Brito et al., 2009). Grey matter 
volume was found to be increased in the posterior medial OFC, dorsal and rostral 
anterior cingulate cortices in the CP+CU group as compared with the NC group. 
Whole brain analyses also confirmed grey matter volume increases in several other 
brain areas, whereas no structural differences were found in the amygdala and the 
anterior insula (De Brito et al., 2009). However, the interpretation of this study is limited 
by the omission of a group of subjects with CP and low on CU traits. In older boys 
(16-21 years) with CD and NC, no differences between the high CU and low CU 
groups could be found regarding the amygdala and the insula, the planned regions 
of interest in the study. However, a positive correlation was found between 
self-reported CU traits and the volume of the caudate nucleus and ventral striatum 
(Fairchild et al., 2011). No enlargement of cavum septum pellucidum could be 
detected in youths with conduct problems and high CU traits (White, Brislin, et al., 
2012), even though this relationship was found previously in adult psychopaths 
(Raine, Lee, Yang, & Colletti, 2010). Regarding juvenile psychopathy, thinning in 
different cortical regions was found (Wallace et al., 2012). However, interpretation of 
these findings remains difficult because only one study (Fairchild et al., 2011) 
controlled for conduct problems.
 An fMRI study in youths with CU traits found processing emotional expressions 
to be associated with weaker functional connectivity between the amygdala and the 
ventromedial prefrontal cortex (vmPFC) compared to youths without such traits 
(Marsh et al., 2008). Moreover, reduced amygdala activity in response to viewing 
fearful faces has been found (Marsh et al., 2008; White, Marsh, et al., 2012), as well 
as a relative decreased activation of only the right amygdala (Jones et al., 2009; 
Sebastian et al., 2012; Viding et al., 2012). Furthermore, CU traits were found to 
predict variance in vmPFC responses during punished reversal errors (Finger et al., 
2008). With the use of pictures of only angry, sad and neutral faces, no correlations 
with CU traits could be detected (Passamonti et al., 2010). Applying a passive 
avoidance and response reversal task in youths with high psychopathy scores, less 
Tani, & Virkkunen, 2006; O’Leary, Loney, & Eckel, 2007), whereas high testosterone 
levels were found to be related to socially deviant behavior but not to CU traits 
(Stålenheim, Eriksson, von Knorring, & Wide, 1998). As cortisol levels are associated 
with emotional response to stress, these are thought to be diminished in the presence 
of juvenile CU traits as well. A recent study collected plasma cortisol levels in 
15-year-olds from an epidemiological cohort study of children at risk for psycho-
pathology. In both gender groups, CU traits were unrelated to cortisol levels, although 
lower cortisol levels in males were significantly related to higher scores on the 
subscale of poor impulse control (Poustka et al., 2010). However, this study did not 
control for conduct problems. Furthermore, in clinic-referred boys (Burke et al., 2007), 
as well as in a male community sample (Loney et al., 2006), high CU groups exhibited 
significantly lower resting salivary cortisol levels than did low CU groups. In females, 
differences were nonsignificant (Loney et al., 2006). Finally, cortisol reactivity was 
found to be blunted in boys with ADHD and high CU traits when performing a social 
stress test (Stadler et al., 2011), whereas no differences for testosterone were found 
(Loney et al., 2006).
 In line with DHS and IES (although not explicitly discussed in the latter theory), 
research suggests a decreased salivary cortisol level in the presence of psychopathy. 
However, DHS predicted increased testosterone levels in relation to psychopathy. 
This prediction could not be confirmed in the one study in youths on this topic up till 
now. Thus, the question remains whether high testosterone levels are involved in the 
etiology of CU traits.
Neural correlates
Our knowledge regarding neural correlates of antisocial behavior is based mostly on 
studies in adults (Yang & Raine, 2009). Structural magnetic resonance imaging 
(sMRI) studies in adults with psychopathy described inconsistent findings regarding 
anatomical abnormalities, although structural abnormalities within the superior 
temporal cortex, the orbitofrontal cortex (OFC) and the insula seem to be the most 
consistent findings. Most functional MRI (fMRI) studies regarding adult psychopathy 
showed reduced amygdala and OFC activity in response to tasks that are thought to 
correspond with amygdala-related emotional learning (for reviews, see Blair, 2010a; 
Glenn & Raine, 2008). Recent studies further report decreased cortical thickness, 
especially prefrontal (Boccardi et al., 2011; Gregory et al., 2012; Ly et al., 2012; Yang, 
Raine, Colletti, Toga, & Narr, 2010). Thus, the amygdala, the OFC and other parts of 
the PFC are important brain areas in the conceptualization of psychopathy, because 
these areas are thought to be involved in emotion processing and social judgment. 
Exposure to emotional faces potently activates the human amygdala, which has 
been implicated in different aspects of reward learning and motivation (LeDoux, 
2007). Furthermore, impaired amygdala activity was found to be related to impaired 
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for an integrative model with reasonable predictive validity for outcome of clinical 
interventions would be of value to the field. To date DHS and IES are comprehensive 
models for psychopathy in adults that, in spite of showing overlap, also address 
distinct aspects. As such, they do not seem to be contradicting but, rather, 
complementary. Both theories address the role of specific brain structures, such as 
the amygdala and PFC, psychological aspects, such as low fearfulness, and 
neurocognitive impairments (decreased emotional reactivity, decreased recognition 
of fearful faces, decreased harm avoidance, decreased prosocial reasoning). DHS 
extends the etiological model in emphasizing the testosterone/cortisol ratio and the 
serotonergic system, while the IES adds the gene/environmental interplay and the 
noradrenergic system. As such, the findings from our review regarding CU traits in 
youths are grossly in line with these theories. However, up till now an increase of 
testosterone, as well as decreased functioning of the right PFC, in relation to CU traits 
has not yet been shown. Thus, as discussed below, many questions remain regarding 
activation was found in the amygdala, caudate, and dorsolateral PFC, compared to 
NCs (Finger et al., 2011). White, Marsh, et al. (2012) recently showed evidence that 
the emotional deficit observed in youths with conduct problems and psychopathic 
traits is primary located in the amygdala and not secondary to increased top-down 
attention to nonemotional stimuli. Regarding the fMRI studies, three (Passamonti et 
al., 2010; Sebastian et al., 2012; Viding et al., 2012) controlled for the level of conduct 
problems. However, Passamonti’s study (Passamonti et al., 2010) did not use fearful 
faces as stimuli, which makes the significance of the findings of the fMRI studies 
regarding CU traits of limited value.
 A recent event-related potential study in youths with CD and high CU traits 
showed increased pain thresholds when compared to NCs. Moreover, the CD high 
CU group showed decreased electroencephalographic responses to distressing 
stimuli, that is, decreased N120 and P3 reactions (Cheng et al., 2012). However, the 
clinical importance of this finding still has to be studied.
 DHS and IES suggest impaired functioning of the amygdala, PFC, and decreased 
connectivity between these structures. On an anatomical level, findings from sMRI 
studies up until now are inconsistent, although no differences regarding the amygdala 
in relation to CU traits could be detected. The findings from fMRI studies indicate 
decreased responses in the amygdala and the PFC as well as a decreased connectivity 
between these two structures. This seems to be in line with adult psychopathy (Blair, 
2010a; Glenn & Raine, 2008). However, we found only two studies regarding youths 
showing an effect over and beyond conduct problems. Furthermore, a meta-analytic 
study (Yang & Raine, 2009) regarding brain imaging studies in antisocial, violent and/
or psychopathic behaviors did find reduced structure/function in the PFC, but a 
moderating effect of psychopathy could not be detected. Therefore, the presence of 
specific abnormalities in MRI studies is still not convincing.
SUMMARY
This work was undertaken to summarize the existent literature on neuropsychological 
and neurobiological functioning in juveniles with CU traits or juvenile psychopathy. 
It clearly shows that these juveniles show lower levels of prosocial reasoning, less 
psychological and physiological emotional responsivity, and decreased harm 
avoidance. Furthermore, there seem to be specific neural correlates, such as a 
reduced response of the amygdala and a weaker functional connectivity between the 
amygdala and the vmPFC in response to emotional stimuli (see Table 7).
 The data show the complexity of early psychopathy at different levels, ranging 
from clinical assessment to neuropsychology and neuroanatomy. Integration of these 
different levels into a single model is challenging to say the least. However, the need 
Table 7  Summary of findings on neurobiological markers
Moral functioning egocentricity ↑
acceptation of transgressions ↑
acceptation of aggression ↑
willingness to manipulate ↑
punishment concern ↓
Emotional reactivity responsiveness to distressing stimuli ↓
Reward dominance reward dominant response style ↑
passive avoidance ↓
ability to change their response style ↓
attention shift capacities =
Emotion recognition recognition of fearful emotion ↓
recognition of sad emotion ↓
Neurobiological functioning heart rate ↓
skin conductance response ↓
basal cortisol ↓
basal testosterone =
pmOFC & ACC volume ↑
amygdala function ↓
connectivity amygdala – vmPFC ↓
Note. ACC = anterior cingulate cortex; pmOFC = posterior medial orbitofrontal cortex; vmPFC = 
ventromedial prefrontal cortex; ↑ = increased in the presence of CU traits, ↓ = decreased in the 
presence of CU traits, = = no difference.
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that not baseline differences but changes in testosterone shape ongoing and future 
competitive and aggressive behaviors (for a review, see Carré, McCormick, & Hariri, 
2011).
 It was recently hypothesized that the level of the neurotransmitter serotonin might 
play a role in this equilibrium as well, leading to DHS and thus putting more emphasis 
on the testosterone/cortisol ratio in relation to prefrontal serotonin transmission 
(Montoya et al., 2012). DHS implies normal levels of serotonin in case of psychopathy. 
This is in line with the finding that the reactivity of the amygdala was found to decrease 
after administration of a single dose of citalopram. Citalopram is a selective serotonin 
reuptake inhibitor that increases the availability of serotonin in the brain. It is argued 
that this may account for a decrease in anxiety (Murphy, Norbury, O’Sullivan, Cowen, 
& Harmer, 2009). Thus, normal cerebral serotonin levels relate to low anxiety, while 
low anxiety is thought to be a core symptom of psychopathy (Lykken, 1957). However, 
this has not been studied in youths with CU traits specifically.
 IES states that the noradrenergic system is being disrupted in such a way that 
negative valence representations are less activated by aversive stimuli. There is some 
evidence that noradrenergic activity is decreased in disruptive behavior disorders (for 
a review, see Matthys, Vanderschuren, & Schutter, 2013). Signals associated with 
punishment do not lead to noradrenergically driven increase of attention and change 
in emotional state, and therefore these signals become less meaningful. However, 
regarding noradrenaline and its precursor dopamine, complex mechanisms seem to 
be involved. These catecholamines act at different sites (Robbins & Arnsten, 2009), 
and mesolimbic dopamine responses seem to be context dependent, such that 
dopamine turnover can either increase or decrease depending on the social context 
(Trainor, 2011). A further complicating factor is that positron emission tomography 
and MRI data indicate that in an adult community sample the psychopathy dimension 
of impulsive antisocial behavior rather than fearless dominance (comparable to CU 
traits) might be associated with reward-related dopamine release in the nucleus 
accumbens. It is suggested that increased activity of dopamine neurotransmission 
plays an important role in psychopathy (Buckholtz et al., 2010). However, given the 
discussion whether aggressive/antisocial behavior should be seen as an essential 
part of psychopathy, and given that dopamine hyperactivity did not correlate with 
fearless dominance, the question remains whether high or low dopamine fits in an 
etiological model regarding psychopathy. 
 According to DHS, social-approach-related emotion is thought to be mediated 
by the left PFC, while withdrawal-related emotion is associated with the right PFC 
(Van Honk & Schutter, 2006). Therefore, the finding in three studies that boys with CP 
and CU traits (Jones et al., 2009; Sebastian et al., 2012; Viding et al., 2012) showed 
decreased right amygdala reactivity to fearful faces is of special interest. This finding 
implies the possibility of less stimulation of the right PFC, which then leads to less 
the role of neurotransmitters and hormones and neural correlates, as these have 
received only very limited study up till now, and findings are inconsistent. Therefore, 
the relationship with the etiological models still has to be explored. Furthermore, there 
seem to be areas of interest that may need to be incorporated in overarching 
etiological models, such as the role of oxytocin, neural mechanisms, and the 
precursors, risk factors and correlates of CU traits in early infancy. These will be 
discussed in the Future Research Section.
DISCUSSION
Morality and aggression are thought to be based on complex anatomical and 
functional brain networks in which many brain structures, hormones, neurotransmitters 
and enzymes interact (Fumagalli & Priori, 2012; Yanowitch & Coccaro, 2011). Thus, a 
hormonal balances account of CU traits would be a gross simplification of the 
complex neurobiologic structure of CU traits. It would be very unlikely that there will 
be a one-to-one mapping of biological variables to phenotypic constructs. However, 
the most prominent difference between the DHS and IES relate to the moderating role 
of hormones and neurotransmitters in relation to psychopathy. This is an important 
difference, because clarifying this difference might help in a better understanding of 
the etiology of psychopathy in general and CU traits specifically. Therefore, we will 
briefly zoom in on a few topics regarding hormones.
 Compared to other models, DHS specifically adds the importance of a decreased 
ratio between cortisol and testosterone levels. In particular, decreased cortisol has 
been thought to play an important role in empathy and callousness (Shirtcliff et al., 
2009), which is also recognized (though marginally) in IES. Decreased levels of 
cortisol have been found in youths with high CU traits. This is not surprising, because 
many studies regarding youths and CU traits included youths with conduct problems, 
and low cortisol levels are associated with aggression, particularly with early onset 
of aggression or proactive aggression (Barzman, Patel, Sonnier, & Strawn, 2010; 
Cappadocia, Desrocher, Pepler, & Schroeder, 2009). 
 However, no increase in testosterone was found in the only study in youths up till 
now (Loney et al., 2006). Although the DHS model hypothesizes an increased 
testosterone/cortisol ratio in youths with CU traits, there is no direct evidence to 
support this hypothesis. Nevertheless, increased levels of the precursor of 
testosterone, dehydroepiandrosterone, have been found to be increased in youths 
with antisocial behavior (for a review, see Barzman et al., 2010). However, there is also 
discussion whether the relationship between testosterone and aggression should be 
seen as reciprocal instead of linear. Testosterone concentrations have been found to 
fluctuate rapidly in response to competitive and aggressive interactions, suggesting 
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FUTURE RESEARCH
Several gaps in our knowledge about CU traits in youths can be identified. Here, we 
focus on those aspects of DHS and IES that we believe have gained insufficient 
attention in both models up till now.
 Neither DHS nor IES refer to oxytocin as a moderating factor in the etiology of CU 
traits. However, oxytocin is thought to be a key moderator in complex social behaviors, 
such as attachment, social recognition and aggression (Feldman, 2012; Heinrichs & 
Domes, 2008; Meyer-Lindenberg, Domes, Kirsch, & Heinrichs, 2011). Furthermore, 
it is suggested that the oxytocin/testosterone ratio seems to predict the kind of action 
one shows in social interaction, such that low oxytocin with high testosterone leads 
to antagonistic aggression (Van Anders, Goldey, & Kuo, 2011). This is in line with 
findings that oxytocin, as well as social support and, especially, the combination, are 
found to have a positive effect on stress responsiveness, thus leading to decreased 
levels of cortisol (Heinrichs, Baumgartner, Kirschbaum, & Ehlert, 2003). In addition, 
decreased responsiveness of the dopaminergic and oxytocinergic systems was 
found in mothers showing emotional neglect (Strathearn, 2011). Finally, it seems the 
amygdala is the main target region of oxytocin (Meyer-Lindenberg et al., 2011). 
Therefore, it is important to conduct neurocognitive and neurobiological studies in 
which oxytocin is administered in subjects with high CU traits. In case of positive 
effects of oxytocin administration, the usefulness of therapeutic administration should 
be considered and investigated (cf. Dadds & Rhodes, 2008).
 Conform IES twin studies showed that CU traits appear to be under moderate 
to strong genetic influence (~ 43-81%; Blonigen, Hicks, Krueger, Patrick, & Iacono, 
2005, 2006; Forsman, Lichtenstein, Andershed, & Larsson, 2008; Larsson, 
Andershed, & Lichtenstein, 2006; Taylor, Loney, Bobadilla, Iacono, & McGue, 2003; 
Viding, Blair, Moffitt, & Plomin, 2005; Viding, Frick, & Plomin, 2007; Viding, Jones, 
Frick, Moffitt, & Plomin, 2008). In the past few years, candidate genes have been 
detected. Significant associations between CU traits and gene variants that affect 
monoamine oxidase A (MAOA), catechol-O-methyltransferase (Fowler et al., 2009), 
serotonin transporter (Fowler et al., 2009; Sadeh et al., 2010), and oxytocin and 
oxytocin receptor gene polymorphisms (Beitchman, 2012) were found. A next step 
would be to link these genetic findings to cognitive and structural and functional MRI 
findings and adopt a so-called imaging genetics approach. This would reveal the 
cognitive and neural mechanisms that translate genetic vulnerability into clinical 
symptoms. Up till now, genes that encode for MAOA and serotonin transporter have 
been linked specifically to antisocial behavior (Gunter, Vaughn, & Philibert, 2010). 
Low genetic expression of the gene which encodes for MAOA was found to be related 
to hyperreactivity of the left amygdala when viewing angry and fearful faces and 
increased connectivity with vmPFC, leading to increased harm avoidance and 
social withdrawal and more approach related behavior. In adults, however, findings 
regarding psychopathy are inconsistent (Yang & Raine, 2009). Therefore, whether 
asymmetrical functioning of either the amygdala or the PFC is of vital importance for 
the existence of psychopathy has to be shown.
 Taken together, the research findings in youths with CU traits, and especially with 
conduct problems, seem comparable to findings in adult psychopathy. This implies 
a convergence of neurobiological and neurocognitive underpinnings between youths 
with conduct problems and CU traits, and adult psychopathy. At this moment, the 
available research in youths, as reviewed, does find support for both DHS and IES. 
However, specifically in relation to DHS, several assumptions have to be confirmed, 
such as an increase of testosterone in relation to CU traits, and a decreased 
functioning of the right PFC. In addition, more topics remain for further research as 
will be discussed in the Future Research Section.
LIMITATIONS
It is important to bear in mind that this review is limited by the information available in 
the underlying primary papers. In the reviewed studies, distinct definitions were used 
regarding either CU traits or juvenile psychopathy. As there still is discussion about 
how to define either CU traits and psychopathy (Herpers, Rommelse, Bons, Buitelaar, 
& Scheepers, 2012), it is difficult to fully compare the results from studies focusing on 
one of both definitions. In addition, many of the reviewed studies not only included 
youths with CD, but also oppositional defiant disorder (ODD) or comorbidity. 
Moreover, only 27 studies used structured interviews to assess these diagnoses. 
Only two of these diagnostic tools (i.e., the Diagnostic Interview Schedule for Children 
and the Kiddie Schedule for Affective Disorders and Schizophrenia) have been used 
more than twice (in 6 and 10 studies, respectively). Most often however, no specific 
diagnosis was described, and possible confounding factors, therefore, have not 
been clearly specified. Thus, a key limitation in the available research literature is the 
lack of evidence that the neurocognitive correlates or neurobiological correlates are 
specific to CU traits. Even though about 75% of the reviewed studies aim to control 
for either conduct problems and CD specifically, often it is not clear whether the 
neurocognitive of neurobiological correlates might be primarily related to conduct 
problems and/or aggression more globally. Therefore, future research thus needs to 
be more specific on the difference between CD and ODD when studying youths with 
conduct problems. Moreover, as CU traits can be present not only in the context of 
CD but also together with other forms of psychopathology, such as ODD or ADHD 
(without CD), or even without clear Axis I disorders, it is important in future research 
to apply (semi)structured diagnostic tools with clear separation of diagnostic groups.
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infancy is needed, especially regarding brain development and attachment issues, 
as are follow-up studies after infancy.
 Finally, the structural and functional neural underpinnings of psychopathy need 
further elucidation. As suggested in DHS and IES, the amygdala and PFC are involved 
in psychopathy (White, Marsh, et al., 2012). However, we found only one sMRI study 
(Fairchild et al., 2011) and two fMRI studies (Sebastian et al., 2012; Viding et al., 2012) 
that investigated the moderating role of CU traits while explicitly controlling for 
conduct problems and showing an effect over and beyond these problems. Thus, 
only tentative conclusions can be drawn regarding structural and functional neural 
correlates of CU traits in youths. Meanwhile, there still is discussion ongoing regarding 
the moderating role of the surrounding neuronal networks connecting several regions 
of interest around the amygdala (see e.g., Glenn & Raine, 2008). Next, the mirror 
neuron system (MNS) may be an area of interest (Dinstein, Thomas, Behrmann, & 
Heeger, 2008; Iacoboni & Mazziotta, 2007). We were unable to find any studies that 
paid attention to the MNS in youths with either psychopathic or CU traits. However, 
we found one study in normal young adult students in which the MNS was activated 
by short videos (Fecteau, Pascual-Leone, & Theoret, 2008). Students with the highest 
psychopathy ratings had the lowest activation of the MNS. Therefore, investigating 
the MNS in relation to CU traits might have an incremental value and lead to new 
insights regarding the neural organization in psychopathy.
 The most important element to support the incremental validity of a theoretical 
model is its predictive validity for choosing a treatment. Although findings regarding 
training in emotion recognition skills in school children are promising (Dadds, Cauchi, 
Wimalaweera, Hawes, & Brennan, 2012), medication might provide a path to 
improvement as well. However, it is still difficult to localize the specific neurotransmit-
ter, neuroendocrinologic or signalling pathway that is involved in psychopathy in 
youths as well as in adults (see also Glenn & Raine, 2008). Would a decrease of 
testosterone suffice for decreasing CU traits? Should cortisol levels be increased as 
well, or should we focus on oxytocin, instead, to improve trust and social bonding? 
Furthermore, as dopaminergic, noradrenergic and serotonergic pathways seem also 
to be involved, maybe these need to be targeted as well. Moreover, when we use a 
pharmacologic agent for treatment, at which age or developmental period is it best 
to initiate treatment?
decreased reward dependence scores (Buckholtz et al., 2008; Meyer-Lindenberg et 
al., 2006). Thus, high expression of the MAOA genotype might be related to either 
psychopathy or CU traits. Furthermore, the oxytocin receptor gene was associated 
with sociability, amygdala volume, and differential risk for psychiatric conditions, 
including autism, depression and anxiety disorder (Brune, 2012). However, whether 
this also can be found in youths with CU traits has to be shown. The same applies for 
the 32-kDa dopamine- and cAMP-regulated phosphoprotein DARPP-32 gene that 
encodes for a key regulatory molecule in dopaminergic signaling and was found to 
be related with higher aggression and smaller amygdala volume (Reuter, Weber, 
Fiebach, Elger, & Montag, 2009). 
 Thus far, DHS and IES do not include developmental considerations. Little is 
known about developmental changes regarding CU traits. Increasing, stable and 
decreasing levels of CU traits over time were shown in a community sample (Fontaine, 
McCrory, Boivin, Moffitt, & Viding, 2011; Fontaine, Rijsdijk, McCrory, & Viding, 2010). 
Furthermore, it remains unclear in which phase of development the deficits in 
neurocognitive and neurobiological functioning regarding CU traits arise. The 
reviewed studies roughly covered the age-range between 6 and 18 years, with only 
three explicitly including younger children below age 6 (Dadds et al., 2009; Kimonis 
et al., 2006; Willoughby et al., 2011). Thus, virtually nothing is known about CU traits 
in infants and preschoolers. As early development of empathy predicts later prosocial 
behavior (Roth-Hanania, Davidov, & Zahn-Waxler, 2011), deficits in empathy may 
develop in early infanthood as well. It is implied that early PFC lesions occurring 
before 16 months might lead to treatment refractory and defective social and moral 
reasoning that bear similarities with psychopathy (Anderson, Bechara, Damasio, 
Tranel, & Damasio, 1999). The developmental “roots” for CU traits may stem from 
infancy in which attachment might play a moderating role in “’reconnecting’ children 
born with a tendency towards interpersonal detachment” (Saltaris, 2002). Furthermore, 
attachment processes are reasoned to influence the development of the right brain 
as the dominant hemisphere for the unconscious processing of socioemotional 
information, in which also the amygdala and the PFC play an important role (Schore, 
2003). It is interesting that not only harsh parenting (Waller et al., 2012) but also 
disorganized attachment seems to be predictive for CU traits (Bohlin et al., 2012), 
which is in line with recent studies showing a correlation between CU traits and 
disorganized attachment (Pasalich, Dadds, Hawes, & Brennan, 2012) and early 
deprivation and CU traits (Kumsta, Sonuga-Barke, & Rutter, 2012). Furthermore, the 
importance of adequate attachment processes is illustrated by that increasing eye 
contact with parents at an early age might increase empathic functioning, even when 
the deficit lies within the child (Dadds, Allen, et al., 2012; Dadds et al., 2011). These 
studies suggest possible routes for interventions in which focus lies on social bonding 
in the very early phases of life (cf. Blair, 2011). Further research regarding CU traits in 
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INTRODUCTION
Callous-unemotional (CU) traits are thought to represent the core component of 
psychopathy, and include symptoms such as lack of feeling guilty, lack of empathy, 
being very egocentric, showing callous use of others for one’s own gain, and lacking 
normal emotionality, especially in showing a lack of anxiety (Frick & Ellis, 1999). CU 
traits were incorporated in the DSM-5 (American Psychiatric Association; APA, 2013) 
as a specifier for conduct disorder (CD). The specifier consists of four criteria of which 
at least two should be met to index a more severe form of CD. CU traits in children 
with conduct problems (CP) have been reported to imply increased levels of aggressive 
behaviors, worse prognosis and treatment refractoriness (Frick, Ray, Thornton, & Kahn, 
2014). Increasingly, research shows neurobiological underpinnings of psychopathy, 
in which reduced amygdala responsiveness to distress cues results in reduced 
empathic response to distress of other individuals (as captured by the callous- 
unemotional component of psychopathy). In addition, dysfunction in the ventromedial 
prefrontal cortex and striatum results in deficient decision making and reinforcement 
learning (as captured by the impulsive-antisocial component of psychopathy; for a 
comprehensive review, see Blair, 2013).
 The majority of research on CU traits has been conducted in youths with CP. However, 
little is known about the presence of CU traits in disorders other than CD and about their 
implications for severity of these disorders and functional adaptation (Herpers, 
Rommelse, Bons, Buitelaar, & Scheepers, 2012; Moffitt et al., 2008). In previous research, 
CU traits were not associated with quality of life (QoL) in a clinical sample of youths 
with CD (Kahn, Frick, Youngstrom, Findling, & Youngstrom, 2012). Impairment in youths 
with CP showed either no (Hemphälä & Hodgins, 2014; Kahn et al., 2012; Masi et al., 2011; 
Masi et al., 2013) or a positive (Graziano et al., 2015; Kolko & Pardini, 2010) relationship 
with CU traits. In community samples high CU traits were associated with more global 
impairment (Ezpeleta, de la Osa, Granero, Penelo, & Domenech, 2013; Pardini, Stepp, 
Hipwell, Stouthamer-Loeber, & Loeber, 2012; Waschbusch, Porter, Carrey, Kazmi, & 
Roach, 2004), not only in the CD subsample, but in the no CD/high CU subsample as 
well (Pardini et al., 2012). There are indications that impairment in the presence of 
 attention-deficit/hyperactivity disorder (ADHD) symptoms may be moderated by CU 
traits (Brammer & Lee, 2012; Waschbusch & Willoughby, 2008). However, no studies 
reported yet on QoL in specific non-CD diagnoses. 
 Our cross-sectional study extends previous research, by examining associations 
between CU traits and non-CD diagnoses in a large clinical sample and by 
investigating relations between CU traits and QoL across non-CD disorders. We 
addressed the following questions: (1) what are the odds for scoring high on CU traits 
when being diagnosed having a psychiatric disorder other than CD?, (2) what is the 
relation between high CU traits and QoL in non-CD diagnoses?
ABSTRACT
Background  Research regarding callous-unemotional (CU) traits in non-conduct 
disorder (CD) diagnoses is sparse. We investigated the presence of high CU traits 
and their associations with quality of life (QoL) in a clinically referred sample of youths 
with non-CD diagnoses.
Methods  Parents of 1018 children referred to a child and adolescent psychiatric clinic 
rated their child’s CU traits and QoL. Experienced clinicians derived DSM-IV-TR 
diagnoses based on systematic clinical evaluations of these children.
Results  High CU traits compared to low CU traits were present in 38.5% of the 
sample, and more often in boys than girls (69.4% vs. 30.6%, p = .004), and were 
associated with more police contacts (12.2% vs. 3.5%, p < .001). Logistic regression 
analyses revealed that those with diagnoses of autism spectrum disorder (Odds 
Ratio; OR = 1.61; 95% CI 1.24-2.09; p < .001) and disruptive behavior disorder not 
otherwise specified/oppositional defiant disorder (OR = 4.98; 95% CI 2.93-8.64; 
p < .001), but not attention-deficit/hyperactivity disorder (OR = 1.01; 95% CI .79-1.31; 
p = .94), were more likely to have high than low CU traits. Those with anxiety/mood 
disorders were more likely to have low than high CU traits (OR = .59; 95% CI .42-82; 
p = .002). 
Conclusion  In all diagnostic groups, high CU compared to low CU traits were 
associated with significantly lower QoL, while controlling for gender, age and 
comorbidity. As such, high CU traits significantly modify QoL in non-CD disorders. 
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Measures
Parents rated their child on callous-unemotional traits using the Dutch translation of 
the 24-item ICU, which assesses callous-unemotional personality traits (Roose, 
Bijttebier, Decoene, Claes, & Frick, 2010), rated on a 4-point Likert scale ranging from 
0 = does not apply at all to 3 = applies very well. Internal consistency of the Dutch 
ICU was shown to be good (Decuyper, De Clercq, De Bolle, & De Fruyt, 2009; Roose 
et al., 2010). In our study Cronbach’s Alpha was also good (.89). Concurrent validity 
between the ICU and psychopathy scales is acceptable (r2 = .45-.68 between ICU 
and Antisocial Process Screening Device (APSD), and Childhood Psychopathy Scale 
(CPS; Kimonis et al., 2008; Roose et al., 2010). Mean total score for the parent report 
ICU in a community sample (aged 11 – 16 years, n = 174) was previously found to be 
22.28 (SD = 9.30; Latzman, Lilienfeld, Latzman, & Clark, 2013).
 Quality of life was measured by parent ratings on the Kidscreen-27 (Ravens- 
Sieberer et al., 2005). The Kidscreen-27 assesses general well-being and subjective 
health in youths, and contains 27 questions related to five dimensions (Physical 
Well-being, Psychological Well-being, Autonomy & Parent Relations, Social Support 
& Peers, School Environment), as well as giving rise to a total QoL score. Each item 
is being rated on a 5-point Likert scale from 1 = not at all/never to 5 = totally/always. 
Thus, low Kidscreen scores reflect lower QoL. Previous studies showed a positive 
relationship between severity of mental health problems in youths and QoL as 
measured by the Kidscreen-27 (Dey, Mohler-Kuo, & Landolt, 2012; Weitkamp, 
Daniels, Romer, & Wiegand-Grefe, 2013). The questionnaire has been tested in 
multiple countries and is validated in Dutch. Internal consistencies (Cronbach’s 
Alpha) were reported to be > 0.75 (Ravens-Sieberer et al., 2005). In our study 
Cronbach’s Alpha for the total Kidscreen-27 was .90.
Analyses
IBM SPSS Statistics 21 was used for statistical analyses. The continuous data on the 
ICU were broken down into a high and a low scoring group. Although no widely 
accepted cut-off has been accepted yet, we used a cut-off score of 32 on the ICU 
(i.e., score < 32 = low CU; score ≥ 32 = high CU). This is in line with previous studies 
(Jones, Happé, Gilbert, Burnett, & Viding, 2010; Schwenck et al., 2012), in which 
youths with similar age, with CP, and also with autism spectrum disorder (ASD) were 
included. In our sample the mean ICU score was 28.75 (SD = 11.21), which is similar 
to the mentioned studies. We made use of five diagnostic categories: ADHD, ASD, 
anxiety/mood, disruptive behavior disorder not otherwise specified/oppositional defiant 
disorder (DBD-NOS/ODD), and other diagnoses (see also Table S1, supplementary 
material). Information on co-morbidity is given in Table S2 (supplementary material). 
Bivariate correlations are shown in Table S3 (supplementary material). Diagnostic 
groups with high versus low CU traits were compared on sample descriptives using 
METHOD
Sample
Data were used of a sample of 1,833 juveniles (aged 6 and older) who were 
consecutively referred to Karakter, a child and adolescent psychiatric clinic in the 
Netherlands. We focused on data collected between July 2012 and May 2013. 
Services ranged from outpatient to high intensive mental healthcare, for patients with 
an estimated normal intelligence (IQ > 70). Estimated intelligence is based on either 
clinical functioning (e.g., in case of good functioning in school) or by administering 
an intelligence test (i.e., predominantly the Wechsler Intelligence Scale for Children 
(Wechsler, 1991). Clinical DSM-IV-TR (APA, 2000) diagnoses were established by 
a multidisciplinary team based on information gathered by a child psychiatrist 
(developmental history, child observation and psychiatric assessment), by a child 
psychologist, and review of clinical and prior records, including information available 
from school or other professional institutions involved with the child. Thus, a consensus 
diagnosis is assigned, which is seen as most reliable, compared to structured interviews 
when broad diagnostic categories are investigated (Leckman, Sholomkas, Thompson, 
Belanger, & Weissman, 1982). In The Netherlands, severe conduct problems are 
usually not treated within a psychiatric setting, but in juvenile welfare centers or 
juvenile penitentiary institutions. Hence, our clinic serves a specific population in 
which disruptive behavior disorders are only seen as a comorbid disorder and not as 
primary diagnosis.
 Before the first appointment at the clinic parents completed a digital intake 
questionnaire which assessed a range of variables, including age, gender, country of 
birth, number of police contacts of the child, education level of parents, and also 
included validated questionnaires such as the Kidscreen-27 (Ravens-Sieberer & 
group, 2006) for measuring QoL. For this study, the Inventory of Callous-Unemotional 
traits (ICU; Frick, 2004) was added to the intake questionnaire. Global functioning 
was rated by experienced child and adolescent psychiatrists using the Global 
Assessment of Functioning Scale according the DSM-IV-TR criteria. Scores above 60 
reflect no or minor functional impairment. This study was approved by the Institutional 
Review Board.
 Participants whose parents gave informed consent (n = 1,190) were included in 
this study. However, at the time of statistical analysis, data regarding DSM-IV-TR 
diagnosis were missing for n = 154, in which additional diagnostic information was 
being gathered and consensus was not reached yet. Furthermore, 7 juveniles were 
excluded because of invalid entry of Kidscreen scores (described below), 6 juveniles 
because of age above 18 years, and 5 juveniles because they were diagnosed with 
CD. This resulted in a sample of 1,018 youths.
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χ2 tests. To study the associations between diagnosis and presence of high CU traits, 
logistic regression analyses were performed entering diagnosis as dependent 
dichotomous variable and high/low ICU score as independent categorical variable. 
We repeated these analyses including age and gender as covariates. To examine 
whether high CU traits were linked to QoL, t tests were performed to analyze the 
relationship between the dichotomous ICU scores and continuous Kidscreen data 
for the total sample and for each diagnostic group. Second we performed hierarchical 
multiple linear regression analyses predicting Kidscreen-27 scores (continuous 
variable) from age, gender (entered in step 1) and the dichotomous ICU variable 
(entered in step 2) for each diagnostic group. We have rerun analyses with exclusion 
of those participants whose IQ level was estimated being below 85.
 To test the robustness of our findings versus the chosen cut-off of 32, analyses 
were rerun with slightly higher or lower cut-offs (i.e., ICU ≥ 28 and ICU ≥ 35) in addition 
to a hierarchical multiple linear regression with the continuous ICU score. We ran 
primary analyses on groups including co-morbidities to make use of the full sample, 
however we also reran analyses on participants free of any co-morbidity to examine 
potential confounding by comorbidity. We also ran sensitivity analyses to test the 
robustness of results. First, we examined whether results were similar for continuous 
ICU scores. Second, we examined the role of IQ by excluding those with an estimated 
IQ below 85. Third, we examined the role of stressful life events, measured as binary 
variable (yes/no), as reported by parents. 
RESULTS
Descriptive results of the study sample by high and low CU traits
The characteristics of the total sample, and separately for youths with high versus low 
CU traits are described in Table 1. The high scoring group (i.e., ICU total score ≥ 32) 
consisted of 392 participants, and the low scoring group of 626 participants. Mean 
ICU score for the high CU group was 40.26 (SD = 6.83). Mean ICU score for the low 
CU group was 21.54 (SD = 6.32). Children scoring high on CU traits were more often 
male than female (69.4 vs. 30.6%, p = .004). Age, living in a larger city (≥ 100,000 
inhabitants) and education level of the parent showed no significant correlations with 
CU traits. In addition, we found that those with high CU traits had lower Global 
Assessment of Functioning (GAF) scores (p = .001) and more police contacts (12.2% 
vs. 3.5%, p < .001) than those scoring low on CU traits.
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Odd ratios for scoring high on CU traits in non-CD youths  
with psychopathology
Of the total sample, 38.5% scored high on CU traits. In Table 2 the mean ICU scores 
per diagnosis are shown. Diagnoses of ASD (Odd Ratio; OR = 1.61; 95% CI 1.24-2.09; 
p < .001) and DBD-NOS/ODD (OR = 4.98; 95% CI 2.93-8.64; p < .001), but not 
ADHD (OR = 1.01; 95% CI .79-1.31; p = .94), were more often associated with the 
presence of high than low CU traits. Anxiety/mood disorders were more often 
associated with low than with high CU traits (OR = .59; 95% CI .42-82; p = .002). For 
the ADHD and the other diagnoses groups the OR was not significantly elevated. 
Entering age and gender into the model, for all diagnostic groups the ORs were 
similar in magnitude and remained significant for ASD, DBD-NOS/ODD and anxiety/
mood disorders. 
HIGH CU TRAITS AND THEIR RELATION TO QOL IN  
NON-CD YOUTHS WITH PSYCHOPATHOLOGY
The Kidscreen analyses for the total sample showed that Kidscreen scores in the 
high CU group were significantly lower than those in the low CU group (91.1 vs. 98.7, 
p < .001; see Figure 1). Similar findings emerged for all specific diagnostic groups: 
the high CU group showed lower Kidscreen scores for ADHD (92.9 vs. 102.1, p < 
.001), ASD (89.9 vs. 95.9, p < .001), anxiety/mood (87.9 vs. 94.6, p = .002), DBD-NOS/
ODD (86.1 vs. 98.3, p < 0.001) and other diagnoses (91.1 vs. 98.5, p < .001). 
 High ICU scores predicted Kidscreen scores (βTotal Group = -.266, p < .001; β = 
standardized regression coefficient), explaining 4 - 13% of the variance in Kidscreen 
scores beyond effects of age and gender (see Table 3). Collinearity statistics showed 
that the results for the variance inflation factor in the linear regression analyses (taken 
the analyses with and those without comorbidity together) ranged between 
1.001-1.126, while tolerance ranged between .888-.999. Thus, there seems to be no 
collinearity. Post-hoc analyses entering age, gender, education level of parents, 
police contacts and DBD-NOS/ODD in step 1 of the regression and ICU scores in 
step 2 found that education level of parents and police contacts did not contribute 
significantly to the model, while DBD-NOS/ODD contributed significantly in the Total 
group (β = .061, p < .05), in the ASD (β = .133, p < .01), and in the anxiety/mood 
disorders group (β = .131, p < .05). However, results for CU traits stayed similar. 
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SENSITIVITY ANALYSES
Bivariate correlations with continuously distributed ICU scores (Table S3) yielded a 
significant inverse relationship between the continuous ICU and Kidscreen-27 scores 
(r = -.32, p < .001), and continuous ICU and GAF scores (r = -.16, p < .001). 
Regression analyses yielded similar results when we entered ICU continuous scores 
into the model (Table S4, supplementary material) or when using slightly higher or 
lower cut-off scores (i.e., ICU ≥ 28 and ICU ≥ 35). In the ‘no co-morbidity’ analyses, 
most results stayed in the same direction. Nevertheless, the group with ADHD only 
showed a decrease of the likelihood of scoring high on CU traits, while findings for the 
other groups were in the same direction as in the primary analyses including 
comorbidities (see Table S5, supplementary material). Results of the regression 
analyses no longer reached significance in the anxiety/mood and the DBD-NOS/
ODD group (see Tables S6 and S7, supplementary material). Rerunning our analyses 
Figure 1   Mean Kidscreen scores and standard error of the mean (SEM)  
by diagnosis
* p< .01, ** p< .001
Note. ADHD = attention-deficit/hyperactivity disorder; Anxiety/mood = either anxiety or mood disorder; 
ASD = autism spectrum disorder; DBD-NOS/ODD = either disruptive behavior disorder not otherwise 
specified or oppositional defiant disorder; ICU = inventory of callous–unemotional traits; Other diagnoses 
are listed in table S1. Diagnoses are with any and without comorbidity.
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found to be less in the presence of high CU traits compared to those with low CU 
traits (Haas et al., 2011; Hawes & Dadds, 2005, 2007; Waschbusch, Carrey, 
Willoughby, King, & Andrade, 2007), which might be related to the component of 
punishment in the treatment program (Miller et al., 2014). Methylphenidate was found 
to show a positive effect on CU traits (Blader et al., 2013) and on CP (Waschbusch et 
al., 2007). However, it is unclear whether the effect of CU traits in these ADHD samples 
was confounded by comorbidity with ODD or CD. Therefore, we controlled for 
comorbid DBD-NOS/ODD and were able to show CU traits have incremental value in 
predicting QoL in youths with ADHD, over and beyond conduct problems. It is 
important to note that this effect existed independently of the finding that on average 
there was no increased OR for CU traits in ADHD. Thus, CU traits may be an 
independent predictor of treatment response regardless of diagnosis.
 Previous studies showed that high scores on CU traits in youths with ASD may, 
at least in part, reflect theory of mind (ToM) deficits due to impaired empathic 
response to distress cues (Rogers, Viding, Blair, Frith, & Happé, 2006), cognitive 
empathy deficits (Jones et al., 2010; Schwenck et al., 2012) and significantly 
decreased medial prefrontal cortex responses during ToM tasks in youths with ASD 
compared to youths with CP and high CU traits, and typically developing youths 
(O’Nions et al., 2014). Thus, high CU traits in ASD may be due to different underlying 
cognitive and brain mechanisms than high CU traits in CD. As we found a significantly 
increased OR for CU traits in ASD in this clinical sample, and high CU traits negatively 
impacted upon QoL, it is important to further unravel the relationship between CU 
traits and ASD.
 This study confirmed previous studies that found a negative relationship between 
anxiety and CU traits (for a review, see e.g., Frick et al., 2014). The relationship 
between high CU traits and mood disorders has been investigated scarcely (see e.g., 
Herpers et al., 2012). We found high CU traits within anxiety/mood disorders to be 
related to significantly lower QoL. In this diagnostic group this effect existed 
independently of the finding that on average there was a decreased OR for CU traits. 
However, when controlling for comorbidity, this effect disappeared, which might be 
due to the relative small number of participants in the high CU group (9 versus 39 in 
the low CU group). Also important to note is the fact that it is unknown whether CU 
traits in anxiety/mood disorders represent the same underlying construct as in youths 
with CP. Parents might, for example, be rating anhedonia rather than the lack of 
emotion, or social avoidance rather than hiding one’s emotions. Further investigation 
of our finding is therefore needed in either anxiety and mood disorder only groups, as 
well as further research into the prognosis and treatment results of high CU traits in 
the presence of anxiety/mood disorders.
excluding those participants with an estimated IQ below 85, overall, results stayed 
similar and significant for the ORs. For the regression analyses, results stayed in the 
same direction. Finally, χ 2 analyses showed stressful life events to be significantly 
more present in youths with high CU traits. However, bivariate correlations did show 
only small, non-significant relationships. Adding stressful life events to the first step of 
our regression analyses did not alter results regarding the ICU, except in the other 
diagnoses group, in which significance of the predictive value of the ICU was lost.
DISCUSSION
This study investigated whether CU traits should be seen as a cross disorder 
phenomenon that also occurs outside CD, and whether high CU traits outside CD 
affect functioning in important domains as reflected in a measure of QoL. In our large 
clinical sample the odds for high CU traits were found to be significantly increased in 
ASD and DBD-NOS/ODD, while the odds for high CU traits were found to be 
significantly decreased in anxiety/mood disorders. For ADHD and other diagnoses 
the odds for high CU traits were not significantly increased. A new and important 
finding is that, in all diagnostic groups, high CU traits were associated with lower QoL, 
and explained a significant proportion of variance (4-13%) in QoL beyond effects of 
age and gender. In contrast, education level of child or parents and police contacts 
were unrelated to QoL. 
 These findings support and extend earlier studies reporting on CU traits being 
present outside CD (Rowe et al., 2010) and on the negative impact of CU traits across 
disorders (Dadds, Cauchi, Wimalaweera, Hawes, & Brennan, 2012). In contrast to 
previous research in youths with CP (which refers to a broader concept than our 
DBD-NOS/ODD diagnosis), we found QoL to be significantly decreased in the high 
CU group compared to the low CU group. Our DBD-NOS/ODD only sample was 
small, however, findings remained in the same direction when controlling for 
comorbidity. Thus, our results underscore the importance of considering CU traits as 
a specifier for ODD as well (Herpers et al., 2012). Nevertheless, as only one scale and 
only one source of information has been used to detect CU traits, we need to keep in 
mind that parents might rate ‘Has your child been able to pay attention’ (Kidscreen-27 
item) similar as being ‘concerned about schoolwork’ (ICU item).
 In the ADHD group, our findings contrast with previous results showing that 
CU traits moderate functional impairment in those with low and moderate levels of 
ADHD symptoms (Brammer & Lee, 2012). In our sample, CU traits were related to 
QoL in those with a diagnosis of ADHD, all of whom had at least moderate or high 
levels of ADHD symptoms. This is an important finding because CU traits may 
moderate treatment response in ADHD as well. Effects of behavioral therapy were 
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Several unanswered questions remain for future research. One such question is: 
what is the mechanism through which high CU traits affect QoL in non-CD disorders? 
The relationship between CU traits and non-CD disorders is poorly understood. It is 
unknown how peers perceive youths with high CU traits, and there may be other ways 
in which social relationships are compromised. Also we do not know whether there 
is equifinality or multifinality in the causes of high CU traits in non-CD disorders 
compared to those causes in CD. High CU traits may be related to decreased 
problem solving skills and thus predispose to less help-seeking behavior or being 
less help-receptive and thus to decreased QoL. Although age was not found to be a 
significant moderator or covariate, it remains unclear whether CU traits in these 
diagnostic groups may have different meanings at different ages. As such, many 
issues for further research remain.
CONCLUSION
This study showed that increased CU traits are not limited to CD only. Instead, CU 
traits occur as a cross disorder phenomenon, and are related to low QoL even in 
disorders that are not per se associated with an increased risk for high CU traits. Our 
data suggest clinicians should pay attention to CU traits also in non-CD disorders. 
Further research is needed into the consequences of high CU traits for response to 
treatment, prognosis and course of these non-CD disorders.
The main strength of this study was that it focused on the relation between CU traits 
and QoL in clinically established non-CD diagnoses in a large psychiatric outpatient 
sample. However, an important limitation is the lack of control groups, such as either 
(a large group of) youths with disruptive behavior disorders and normal controls. 
A potential limitation is the fact that there is no established cut-off score for the ICU. 
Although it still is difficult to define which is the best way to establish cut-off scores 
regarding the ICU (Kimonis et al., 2015), our results give important information about 
the distribution of high CU traits across non-CD disorders. Furthermore, the fact that 
we relied on parent-reported assessment of CU traits and of QoL may mean that 
shared method variance may have inflated correlations between these two variables. 
However, regarding the individuals items, there is virtually no overlap, which also 
emerged from collinearity analyses. Nevertheless, future studies might adopt a more 
comprehensive multi-informant multi-measure approach to assess CU traits, to be 
able to address issues of potential informant and instrument bias. Also, future 
research might benefit a structured interview to establish CU traits, such as the 
Clinical Assessment of Prosocial Emotions (Frick, 2013) which provides DSM 
diagnoses of CU traits. However, This is a clinician rated measure and published only 
recently, and not available at time of our data collection. However, its value has to be 
established yet. Similarly, much of the analyses depend on clinical diagnoses that 
were not made with a structured and well-established clinical interview (e.g., the 
K-SADS). Nevertheless, our diagnostic procedures were similar to those to reach 
best estimate clinical diagnoses and as such, thought to be more reliable than the 
use of structured interviews only (Leckman et al., 1982). Not having addressed 
intelligence as a covariate in our analyses is also a limitation. As we did not gather 
information regarding intelligence in a standardized way, we applied a broad definition 
of intelligence in terms of identifying individuals with borderline intellectual functioning 
(IQ below 85). Although our results stayed similar when excluding those with an 
estimated IQ below 85, previous findings about the relationship between psychopathic 
traits and intelligence in conduct disorder have been contrasting (Allen, Briskman, 
Humayun, Dadds, & Scott, 2013). Therefore, it could be noteworthy to specifically 
examine the impact of IQ on CU traits in non-CD disorders. Also, we did not investigate 
the temporal relation between CU traits and stressful life events. Given the discussion 
regarding secondary psychopathy in which traumatization is seen as possible 
moderating CU traits (Lee, Salekin, & Iselin, 2010), it may be important to investigate 
whether traumatized children show CU behavior due to their traumatization (‘emotional 
numbness’), rather than having a truly underlying high CU phenotype? As we did not 
gather longitudinal data, we have no information that addresses a developmental 
perspective of CU traits, and as such its possible malleability through time (Pardini & 
Loeber, 2007).
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Table S1  Diagnoses listed as ‘other diagnoses’
Academic problem
Adjustment disorder
Cognitive disorder
Communication disorder
Developmental coordination disorder
Disorder of infancy, childhood, or adolescence not otherwise specified
Elimination disorder
Gender identity disorder
Impulse-control disorder
Identity problem
Learning disorder
Mental disorder due to a general medical condition
Narcolepsy
Phase of live problem
Physical abuse of child
Pica
Primary insomnia
Psychotic disorders
Unspecified mental disorder (nonpsychotic)
Reactive attachment disorder of infancy or early childhood
Relational problem
Selective mutism
Sleeping disorder
Stuttering
Tic disorder
Neglect of child
Feeding and eating disorders of infancy or early childhood
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Table S6   Mean Kidscreen scores and standard error of the mean (SEM) 
 by diagnosis
Dx without comorbidity   
 ICU < 32 SEM ICU ≥ 32 SEM p-value
ADHD 104.2 1.22 98.6 1.64 .014
ASD 95.8 1.17 91.7 1.32 .020
Anxiety / Mood 97.9 2.13 96.7 3.83 .803
DBD-NOS / ODD 100.9 4.60 91.8 3.04 .143
Other diagnoses 101.9 1.68 90.2 2.23 <.001
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; Anxiety / Mood = either Anxiety or Mood 
disorder; ASD = Autism Spectrum Disorder; ICU = Inventory of Callous-Unemotional traits; DBD-NOS 
/ ODD = either Disruptive Behavior Disorder Not Otherwise Specified or Oppositional Defiant Disorder; 
Other diagnoses = diagnoses listed in table S1.
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INTRODUCTION
Callous-unemotional (CU) traits are thought to represent a set of personality traits 
that constitute some of the core symptoms of psychopathy: lacking guilt and 
empathy; high egocentricity; showing callous use of others for one’s own gain; and 
lacking normal emotionality (Frick, O’Brien, Wootton, & McBurnett, 1994). CU traits in 
the presence of conduct problems have been associated with higher rates of violent 
recidivism, more frequent and severe (proactive) aggressive acts, a more severe and 
chronic pattern of antisocial behavior and delinquency that accounted for the majority 
of police contacts, and a poor response to treatment (Frick, Ray, Thornton, & Kahn, 
2014; Hawes, Price, & Dadds, 2014). Thus, juveniles with conduct problems and scoring 
high on CU traits seem to designate a specific group of youth that needs specific 
clinical and research attention. Therefore, CU traits have been added as a four-item 
specifier, labeled ‘with limited prosocial emotions’ (LPE), to conduct disorder (CD) 
in the DSM-5 to identify a more severe form of the disorder (American Psyciatric 
Association; APA, 2013). 
 CU traits may have predictive value not only inside but also outside CD. CU traits 
are viewed as a set of personality traits (Frick & Ray, 2015) that, as other traits like 
neuroticism, may moderate severity, expression or course of Axis I disorders, and 
may present across non-CD disorders as well. Personality traits seem to be related to 
health through effective or less effective ways of coping (Horner, 1998). As such, 
investigating CU traits outside CD may be relevant because recent evidence indicates 
that (1) at the population level most individuals with high CU traits do not meet criteria 
for CD (Rowe et al., 2010) and (2) high CU traits can be present in other disorders as 
attention-deficit/hyperactivity disorder (ADHD), oppositional defiant disorder (ODD), 
autism spectrum disorder (ASD) and mood and anxiety disorders, and may have 
similar clinical implications as in CD (Dadds, Cauchi, Wimalaweera, Hawes, & 
Brennan, 2012). Although antisocial behavior is limited to a few DSM-diagnoses only, 
quality of life (QoL) is relevant for virtually every disorder. Psychopathology has been 
found to be inversely related to QoL (Bot, de Leeuw den Bouter, & Adriaanse, 2011), 
and maybe to age (Ravens-Sieberer & the European KIDSCREEN group, 2006). 
Improvement in QoL may be driven, not only by a decrease of specific symptoms, but 
by a decrease in global psychopathology (Bastiaens, 2011). Most DSM-classifications 
explicitly require clinically significant impairment in social, occupational or other 
important areas of functioning as a criterion for diagnosis (APA, 2000, 2013). 
 It is unclear to which extent CU traits influence QoL outside CD. Previous research 
in community samples showed that high CU traits were associated with more global 
impairment inside (Ezpeleta, de la Osa, Granero, Penelo, & Domenech, 2013; Horan, 
Brown, Jones, & Aber, 2016; Pardini, Stepp, Hipwell, Stouthamer-Loeber, & Loeber, 
2012; Waschbusch, Porter, Carrey, Kazmi, & Roach, 2004), and outside CD (Pardini 
ABSTRACT
Background  It is unclear what the clinically relevant cut-off value of callous-unemo-
tional (CU) traits is in non-conduct disorder populations in predicting reduced quality 
of life (QoL) and internalizing and externalizing behavior problems, and whether CU 
traits better fit a taxonic or dimensional model. 
Methods  Parents of 979 youths referred to a child and adolescent psychiatric clinic 
rated their child’s CU traits on the Inventory of Callous-Unemotional traits (ICU), QoL 
on the Kidscreen-27, and clinical symptoms on the Child Behavior Checklist. 
Experienced clinicians conferred DSM-IV-TR diagnoses. The ICU was also used to 
score the DSM-5 specifier ‘with limited prosocial emotions’ (LPE) of Conduct 
Disorder.
Results  Receiver operating characteristic analyses revealed that the predictive accuracy 
of the ICU and LPE regarding QoL and clinical symptoms was poor to fair, and similar 
across diagnoses. A clinical cut-off point could not be defined. Overall, predictive 
accuracy of the ICU and LPE scores regarding QoL and clinical symptoms was not 
significantly better for the DBD-NOS/ODD group relative to other disorders. 
Taxometric analyses suggested a dimensional distribution to the ICU.
Conclusions  Our data suggest a dimensional association between CU traits and 
Kidscreen-27/CBCL. More research is needed on the impact of CU traits on the 
functional adaptation, course, and response to treatment of non-CD conditions.
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 Up till now, research applying the DSM-5 criteria for the specifier of CU traits is 
sparse and the value of using a cut-off of two out of four criteria to fulfill the LPE 
specifier in relation to CD has been debated. Several studies show that boys with CD 
and meeting criteria for the LPE specifier present more severe antisocial behavior 
and decreased prosocial behavior (Colins & Andershed, 2015; Kahn, Frick, 
Youngstrom, Findling, & Youngstrom, 2012; McMahon, Witkiewitz, & Kotler, 2010; 
Pardini et al., 2012; Pechorro, Jimenez, Hidalgo, & Nunes, 2015), with similar findings 
for girls (Colins & Andershed, 2015; Pardini et al., 2012). However, recent studies find 
limited usefulness of the cut-off score for the criteria of the LPE specifier (Colins, 
2016; Colins, Van Damme, Fanti, & Andershed, 2016; Colins & Vermeiren, 2013; 
Latzman, Malikina, Hecht, Lilienfeld, & Chan, 2016). Up till now, only Pechorro et al. 
(2015) based diagnoses regarding the presence of CD with/without LPE on clinical 
information, though not describing procedures how diagnoses were retrieved. As 
such, findings regarding the incremental value of the LPE specifier are inconsistent. 
Most of these studies assessed the LPE specifier using 4 items from a single-infor-
mant questionnaire. This may be sufficient as a research diagnosis (Kimonis et al., 
2015) but does seem less appropriate for clinical diagnoses that should be 
established by multi-informant assessment, as described in the DSM-5.
 The clinical usefulness of the ICU could increase if it would be possible to define 
a clinically relevant optimal cut-off score based on the predictive value regarding QoL 
and/or co-occurring levels of psychopathology (Bruns, Huth, Magid, & Young, 2000). 
However, up until now, no widely accepted cut-off score for the ICU has been 
established. Most studies based cut-offs on statistical definitions, such as median 
split (e.g., Muñoz, Qualter, & Padgett, 2011; Sebastian et al., 2014; Viding et al., 2012). 
Others based their cut-off score on the mean plus 1 standard deviation (Jones, 
Happé, Gilbert, Burnett, & Viding, 2010; Stadler et al., 2011), the top third of the 
sample (Bennett & Kerig, 2014), the 80th percentile (Kumsta, Sonuga-Barke, & Rutter, 
2012), or 90th percentile of the sample (Mills-Koonce et al., 2014). Recently, we 
adopted a cut-off ≥ 32 (Herpers et al., 2016), based on previous research (Jones et 
al., 2010; Schwenck et al., 2012) to calculate the odds ratio for high CU traits in 
non-CD diagnoses. Thus, there is a wide variation among studies in how the cut-off 
score was established, and as a result, the variation in cut-off scores is large with the 
highest cut-off (44.5; Sebastian et al., 2014; Viding et al., 2012) score being twice as 
high as the lowest score (21; Muñoz et al., 2011). Furthermore, as almost all these 
studies defined the cut-off scores by statistical methods, it is difficult to draw 
conclusions regarding the clinical relevance of the measured level of CU traits.
 Methods that aim to set cutoffs based on clinical symptomatology are often 
based on receiver operating characteristic (ROC) analyses, which are seen as a 
standard method to assess, define, and compare the diagnostic validity of laboratory 
tests or diagnostic measures (Bruns et al., 2000). ROC analyses provide an index of 
et al., 2012). In ADHD, impairment may be moderated by CU traits (Brammer & Lee, 
2012; Waschbusch & Willoughby, 2008). With youths, clinically diagnosed according 
to DSM-IV-TR criteria, we have shown that youths with ASD, and with either disruptive 
behavior disorder not otherwise specified or ODD (DBD-NOS/ODD), but not those 
with ADHD, were significantly more likely to have high CU traits than those with 
anxiety/mood disorders, who were less likely to have high CU traits. Moreover, we 
found that in all diagnostic groups high CU traits compared to low CU traits were 
associated with significantly lower QoL (Herpers, Klip, Rommelse, Greven, & Buitelaar, 
2016). Hence, high CU traits may be linked to social and school dysfunction not only 
in CD, but in other disorders as well. However, there is a lack of research on CU traits 
outside conduct problems (Herpers, Rommelse, Bons, Buitelaar, & Scheepers, 2012).
 Although there are many other instruments available that assess CU traits as one 
of the sub-dimensions of psychopathy (Herpers et al., 2012), we were interested in an 
often used instrument to assess CU traits specifically and extensively: the Inventory 
of Callous-Unemotional traits (ICU; Frick, 2004). The validity of the parent-rated 
version of the ICU (ICU-PR) has been found to yield similar results as the APSD-PR 
regarding response to treatment (Masi et al., 2011), and may be preferable compared 
to the self- and teacher-report version in relation to aggressive behavior (Docherty, 
Boxer, Huesmann, O’Brien, & Bushman, 2016). Furthermore, research also offers 
support for the ICU-PR’s construct validity, including significant negative associations 
with prosocial behavior (Berg et al., 2013; Roose, Bijttebier, Decoene, Claes, & Frick, 
2010), with psychopathology and psychosocial functioning (Byrd, Kahn, & Pardini, 
2013; Ezpeleta et al., 2013; Roose et al., 2010), with executive functioning (Ezpeleta 
et al., 2013), and with peer and parent relationship quality (Willoughby, Mills-Koonce, 
Waschbusch, Gottfredson, & the Family Life Project, 2015). Moreover, neurobiological 
studies have shown dysfunctional functioning of the ventromedial prefrontal cortex 
(Hwang et al., 2016) and amygdala (Hwang et al., 2016; White et al., 2015), of cortisol 
regulation (Mills-Koonce et al., 2014; Stadler et al., 2011), and heart reactivity 
(Mills-Koonce et al., 2014). These findings are in line with current theories regarding 
neuropsychological and neurobiological functioning in relation to CU traits (Blair, 
2013). This makes the ICU an interesting instrument for use in subjects with CD as 
well as subjects with non-CD psychopathology. Although studies have been using a 
cut-off score for the ICU, it is recommended to use the ICU as a dimensionally 
measure only (Ray, Frick, Thornton, Steinberg, & Cauffman, 2016). Nevertheless, with 
the introduction of CU traits as a specifier to Conduct Disorder in the DSM-5 a 
categorical approach was introduced. Although both dimensional and categorical 
approaches may be used and have their merits and pitfalls (Coghill & Sonuga-Barke, 
2012), for clinical purposes (i.e., decision making regarding treatment) a categorical 
perspective may be more helpful than a dimensional model. 
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METHODS
Sample
Data were used of a sample of 1,833 juveniles (aged 6 and older) who were 
consecutively referred to Karakter, a child and adolescent psychiatric clinic in the 
Netherlands. We focused on data collected between July 2012 and May 2013. 
Services ranged from outpatient to high intensive mental healthcare, for patients with 
an estimated normal intelligence (IQ > 70). Estimated intelligence is based on either 
clinical functioning (e.g., in case of good functioning in school) or by administering 
an intelligence test (i.e., predominantly the Wechsler Intelligence Scale for Children 
(Wechsler, 1991). Clinical DSM-IV-TR (APA, 2000) diagnoses were established by 
a multidisciplinary team based on information gathered by a child psychiatrist 
(developmental history, child observation and psychiatric assessment), by a child 
psychologist, and review of clinical and prior records, including information available 
from school or other professional institutions involved with the child. Thus, a consensus 
diagnosis is assigned, which is seen as most reliable, compared to structured 
interviews when broad diagnostic categories are investigated (Leckman, Sholomkas, 
Thompson, Belanger, & Weissman, 1982). In The Netherlands, severe conduct problems 
are usually not treated within a psychiatric setting, but in juvenile welfare centers or 
juvenile penitentiary institutions. Hence, our clinic serves a specific population in 
which disruptive behavior disorders are only seen as a comorbid disorder and not as 
primary diagnosis.
 Before the first appointment at the clinic parents completed a digital intake 
questionnaire which assessed a range of variables, including age, gender, country of 
birth, number of police contacts of the child, education level of parents, and also 
included validated questionnaires such as the Kidscreen-27 (Ravens-Sieberer & the 
European KIDSCREEN group, 2006) for measuring QoL. For this study, the Inventory 
of Callous-Unemotional traits (ICU; Frick, 2004) was added to the intake questionnaire. 
Global functioning was rated by experienced child and adolescent psychiatrists 
using the Global Assessment of Functioning Scale according the DSM-IV-TR (APA, 
2000) criteria. Scores above 60 reflect no or minor functional impairment. This study 
was approved by the local Institutional Review Board.
 Since the ICU was not part of the information collected in care as usual and 
added because of research reasons, participants gave informed consent to use the 
ICU for research purposes. Participants whose parents gave informed consent to use 
the data anonymously (n = 1,190) were included in this study. However, at the time of 
statistical analysis, data regarding DSM-IV-TR diagnosis was missing for n = 151. 
Furthermore, 8 juveniles were excluded because of invalid entry of Kidscreen-27 
scores and 26 were excluded because of invalid entry of CBCL scores. Youth who 
were aged below 8 (n = 15) or above 18 years (n = 6) were also excluded. Finally 5 
accuracy, sensitivity and specificity across varying discrimination thresholds of a 
binary classifying system (Zweig & Campbell, 1993). To our knowledge, one previous 
study (Feilhauer, Cima, & Arntz, 2012) based their cut-off on ROC analyses, setting 
the cut-off at 36. However, in their sample of youth with conduct problems, the ICU 
was found to be unable to discriminate between offenders and an externalizing 
non-offender group. A recent study (Docherty et al., 2016) aimed to set a cut-off 
score for the ICU, in relation to aggressive behavior finding cut-offs 28, 30 and 33 for 
the self-report, parent report, and teacher report, respectively. However, with AUCs 
varying between .64 and .75, sensitivity remained poor to fair.
 A related issue is whether CU traits better fit a taxonic (i.e. categorical) or 
dimensional model. This can be examined by taxometric analyses (Ruscio & Ruscio, 
2004). The first taxometric study on this topic found evidence for a discrete, 
discontinuous entity underlying antisocial behavior. However, findings for psychopathy 
were not described specifically (Skilling, Quinsey, & Craig, 2001). A replication study 
did find support for a taxon consistent with psychopathy (Vasey, Kotov, Frick, & 
Loney, 2005). Support for a dimensional model was found in later studies (Edens, 
Marcus, & Vaughn, 2011; Murrie et al., 2007). One study (Walters & Kiehl, 2015) 
applied the comparison curve fit index (CCFI), which currently is seen as a more 
robust and valid way to identify taxa than the methods applied by previous studies. 
This study supports that antisocial behavior (including psychopathy; Haslam, 
Holland, & Kuppens, 2012) as well as juvenile psychopathy should be viewed along 
a continuum (Walters & Kiehl, 2015). Up till now, no such study has been performed 
regarding CU traits.
 Our study is the first to investigate the predictive accuracy of the ICU and the LPE 
in non-CD disorders regarding reduced quality of life (QoL), and internalizing and 
externalizing behavior problems in the clinical range using ROC graphs and CCFI. 
We studied a sample of juveniles referred to a child and adolescent psychiatric clinic 
with ADHD, ASD, DBD-NOS/ODD, and anxiety and/or mood disorder. The overall 
question we aimed to answer was whether there is enough evidence to support a 
categorical perspective on CU traits. In our study, we focused on the following 
questions: 1) What is the accuracy of the ICU, and of the LPE specifier (based on four 
ICU items) to predict reduced quality of life (QoL) assessed using the Kidscreen-27 
(Ravens-Sieberer & the European KIDSCREEN group, 2006), and clinically elevated 
behavior problems assessed by the Child Behavior Checklist (CBCL; Achenbach & 
Rescorla, 2001), and 2) Do CU traits better fit a taxonic or dimensional model? 
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Kidscreen-27 was .90. Mean inter-item correlation for the Kidscreen-27 = .26 (min. = -.01; 
max. = .76), implying good internal consistency.
 Psychopathology was measured by parents rating the Dutch translation of the 
CBCL. This is a widely used standardized questionnaire, containing 113 items that 
addresses psychopathological signs and symptoms. Parents describe the children 
in their current functioning and within the past two months. Most items are rated on a 
3-point Likert scale ranging from 0 = not true to 2 = definitely true. For our analyses, 
we focused on three major scales of the CBCL, that relate to the scores for the total 
scale, externalizing behavior and internalizing behavior. Cut-off scores for clinically 
elevated symptoms are based on T-scores ≥ 68 (Achenbach & Rescorla, 2001). 
Internal consistencies (Cronbach’s Alpha) for the Dutch version were reported to be 
> 0.90. In our study Cronbach’s Alpha for the total CBCL was .94. Mean inter-item 
correlation for the CBCL = .57 (min. = .02; max. = 1.50), implying acceptable internal 
consistency.
Analyses
IBM SPSS Statistics 21 was used for statistical analyses. Predictive accuracy was 
estimated by ROC analyses that plot assessment sensitivity against the inverse of its 
specificity (i.e., 1 – specificity). Thus an area under the curve (AUC) is generated 
which can be interpreted as the ability to discriminate between two subclasses of 
subjects (Zweig & Campbell, 1993). Interpretations of the AUC are based on the 
traditional academic point system, where .5-.6 classifies the test as a fail, .6-.7 as 
poor, .7-.8 as fair, .8-.9 as good and .9-1.0 as excellent (Obuchowski, Lieber, & Wians, 
2004). AUCs were assessed for the ICU (test variable) in relation to Kidscreen-27 
subscales (state variables; Ravens-Sieberer & the European KIDSCREEN group, 
2006), and for the ICU (test variable) in relation to CBCL total scores, externalizing 
and internalizing scores (state variables). Analyses were conducted on the total 
sample and on five diagnostic categories: ADHD, ASD, anxiety/mood, DBD-NOS/
ODD, and other diagnoses (see also Table S1, supplementary material). Information 
on co-morbidity is given in Table S2 (supplementary material). We repeated these 
analyses applying the LPE specifier. To control for comorbidity, we have also 
conducted ROC analyses applying the ICU on diagnostic groups without comorbidity. 
 In addition, we performed taxometric analyses to test whether CU traits, as 
assessed with the ICU, are taxonic or dimensional. Significance is established 
through replication of the result across multiple taxometric procedures. Each 
individual procedure matches the observed data up against 100 simulated datasets 
to best determine which model is more likely (taxonic or dimensional). In generating 
comparison datasets, a fit statistic, CCFI can be calculated (Ruscio & Walters, 2009), 
based on three different types of taxometric analyses, that is, (a) mean above minus 
below a sliding cut (MAMBAC); maximum covariance (MAXCOV), latent model 
juveniles were excluded because they were diagnosed having CD. This resulted in a 
sample of 979 youths.
Measures
Parents rated callous-unemotional traits of their child using the Dutch translation of 
the 24-item ICU, which assesses CU personality traits (Roose et al., 2010). Each item 
is rated on a 4-point Likert scale ranging from 0 = does not apply at all to 3 = applies 
very well. Previous studies (Breeden, Cardinale, Lozier, VanMeter, & Marsh, 2015; 
Mills-Koonce et al., 2014) showed acceptable internal consistency (Cronbach’s Alpha 
= .67-.70). In Dutch speaking adolescents, internal consistency was found to be 
good as well (Decuyper, De Clercq, De Bolle, & De Fruyt, 2009; Roose et al., 2010). 
In our study Cronbach’s Alpha was found to be good (.89). Mean inter-item correlation 
for the ICU = .25 (min. = -.13; max. = .65), implying good internal consistency. 
Concurrent validity between the ICU and other psychopathy scales seems to be 
acceptable (r2 = .45 – .68 between ICU and Antisocial Process Screening Device, 
and Childhood Psychopathy Scale; Kimonis et al., 2008; Roose et al., 2010). 
 In line with previous research (Kahn et al., 2012; Pardini et al., 2012) four items of 
the ICU were used to reflect the LPE specifier (Kimonis et al., 2015). These items are: 
item 3 (“I care about how well I do at school or work”), item 5 (“I feel bad or guilty 
when I do something wrong”), item 6 (“I do not show my emotions to others”), item 8 
(“I am concerned about the feelings of others”). A dichotomous score was created, 
considering a symptom as present, when rated as “applies very well” for item 6, and 
“does not apply at all” for the other items. Internal consistency for the LPE specifier 
was .45, being low. Mean inter-item correlation was .18 (min. = .10; max. = .30), 
implying low to moderate internal consistency.
 Quality of life was measured by parent ratings on the Kidscreen-27 (Ravens- 
Sieberer et al., 2005). The Kidscreen-27 aims to assess general well-being and 
subjective health in youths. Previous studies showed the relationship between severity 
of mental health problems in youths and QoL, even when controlling for overlap 
(Dey, Mohler-Kuo, & Landolt, 2012; Weitkamp, Daniels, Romer, & Wiegand-Grefe, 
2013). The Kidscreen-27 contains 27 questions related to five dimensions (autonomy 
& parent relations, social support & peers, physical well-being, psychological 
well-being, school environment), as well as giving rise to a total QoL score. Each item 
is being rated on a 5-point Likert scale ranging from 1 = not at all/never to 5 = totally/
always. Thus, low Kidscreen scores reflect lower QoL. Cut-off scores for clinically 
decreased functioning are based on the mean scores minus .5 standard deviation 
(SD; Ravens-Sieberer & the European KIDSCREEN group, 2006). A cut-off for the 
total score is not provided. The questionnaire is validated in Dutch, and internal 
consistencies (Cronbach’s Alpha) were reported to be > 0.75  (Ravens-Sieberer & the 
European KIDSCREEN group, 2006). In our study Cronbach’s Alpha for the total 
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AUCs for the ICU in the total sample and for specific diagnoses varied from .646-.713 
in relation to the CBCL total scale, from .686-.729 for the externalizing scale, and 
.583-.623 for the internalizing scale. Across the different disorder groups, predictive 
accuracy was significantly greater for externalizing than internalizing scores for the 
total sample, ADHD, ASD and other diagnoses groups, as indicated by the non-over-
lapping confidence intervals for AUCs. An optimal cut-off score could not be defined. 
Except for the internalizing subscale of the CBCL in the DBD-NOS/ODD group, all 
AUCs were significant, and as such ICU total scores could be seen as predictors for 
clinically elevated CBCL scores, with poor (for CBCL internalizing behaviors) to 
moderate (for CBCL externalizing behaviors) predictive accuracy regardless of 
DSM-based classifications.
(L-MODE). CCFI falls between 0 and 1; the closer to 1 the estimate falls, the stronger 
the evidence of a taxon. CCFI closer to 0 supports a dimensional construct. If CCFI 
is between .4 and .6, the data probably are inadequate for distinguishing between 
taxonic and dimensional distributions. CCFI has previously been shown to be an 
accurate and sensitive method to differentiate between taxonic and categorical data 
(Haslam et al., 2012). CCFI’s were run without a specified base rate, because findings 
regarding the prevalence of CU traits across disorders are still inconsistent (Herpers 
et al., 2016; Kahn et al., 2012). 
 For exploratory analyses regarding potential age effects, we performed hierarchical 
multiple linear regression analyses entering gender and mean centered age in step 
1, mean centered ICU total scores in step 2, and an interaction term between the 
centered age and ICU variable in step 3. Continuous Kidscreen total and subscale 
scores, and continuous CBCL total, internalizing and internalizing scores were 
entered as dependent variables. Regression analyses were run for the total group as 
well as the diagnostic groups. Correction for multiple testing was done by running 
false discovery rate (FDR) analyses according to (Benjamini, Krieger, & Yekutieli, 
2006). For interpretation of age effects for the significant findings that remained after 
FDR analyses the sample was split in three age groups (each containing roughly a 
third of the sample), and then running hierarchical multiple linear regression analyses 
entering gender in step 1, ICU total scores in step 2.
RESULTS
Descriptives
Characteristics of the study sample are described in Table 1. Mean age of the sample 
was 12.05 years (SD = 2.80; range 8-18 years). Mean ICU score was 28.73 (SD = 11.27). 
Mean total CBCL score was 68.84 (SD = 27.74) and mean total Kidscreen-27 score 
was 95.77 (SD = 14.16). Bivariate correlations among the study measures are shown 
in Table S3 (supplementary material), showing that CU traits correlate very modestly 
(ranging from .11 to .56) with the CBCL subscales, and thus seem to assess a rather 
separate domain of psychopathology.
Predictive accuracy of ICU for Kidscreen-27 and CBCL scores
AUCs for the ICU in relation to the Kidscreen-27 scales were found to vary from 
.498-.703 in the total sample and across disorders (see Table 2). AUCs were non- 
significant for the physical activities and health scale, and none were significant in the 
DBD-NOS/ODD group. As such, the value of the ICU predicting the Kidscreen-27 
subscales seems at best moderate. Overall, AUCs were similar in relation to the 
different subscales of the Kidscreen-27 and the different disorder groups.
Table 1  Characteristics of the study population (N = 979)
  n %
Age 8 ≤ 11 years 492 50.3
12 ≤ 18 years 487 49.7
Gender Male 625 63.8
Education 
level of child
Primary education 388 41.9
Special needs primary education 175 18.9
Special needs secondary education 107 11.6
Preparatory middle-level vocational education 137 14.8
Higher vocational education / preparatory university education 119 12.9
Education 
level of parent
 
Lower 130 14.0
Middle 403 43.3
Higher 398 42.7
Previous 
treatment
Child and Adolescent Psychiatrist 403 41.2
Child psychologist / Youth welfare 544 55.6
Paediatrician 649 66.3
Neurologist 127 13.0
Medication Psycho-active medication 224 22.9
Stimulants 146 14.9
Antipsychotics 86 8
Atomoxetine 5 .5
Antidepressants 20 2
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Table 2   Predictive accuracy (AUC) of ICU for clinical scores on Kidscreen-27 and CBCL
Total sample
(n = 979)
ADHD
(n = 431)
ASD
(n = 414)
Anxiety / Mood
(n = 231)
DBD-NOS / ODD
(n = 72)
Other diagnoses
(n = 410)
Scale Subscale AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI
Kidscreen-27
 
autonomy & parent relations .678*** .644 - .712 .690*** .639 - .740 .679*** .628 - .731 .703*** .633 - .773 .630 .500 - .760 .691*** .639 - .742
social support & peers .619*** .584 - .654 .661*** .609 - .713 .593** .536 - .650 .616** .542 - .689 .589 .455 - .723 .621*** .566 - .675
physical well-being .534 .498 - .571 .549 .494 - .605 .535 .479 - .591 .498 .424 - .573 .523 .388 - .657 .525 .469 - .581
psychological well-being .619*** .583 - .656 .638*** .585 - .690 .575* .514 - .636 .647** .567 - .728 .619 .433 - .804 .637*** .582 - .693
school environment .626*** .591 - .661 .635*** .582 - .687 .630*** .575 - .685 .613** .538 - .688 .532 .365 - .699 .638*** .585 - .691
CBCL total score .691*** .657 - .724 .697*** .647 - .747 .658*** .601 - .715 .646*** .575 - .717 .713** .586 - .840 .699*** .648 - .751
externalizing .729*** .697 - .760 .722*** .674 - .769 .706*** .657 - .756 .722*** .655 - .789 .686* .542 - .830 .720*** .671 - .769
internalizing .601*** .566 - .637 .611*** .558 - .664 .583** .525 - .642 .596* .521 - .671 .623 .490 - .756 .608*** .553 - .663
* p < .05. ** p < .01. *** p < .001
Note. ADHD attention-deficit/hyperactivity disorder, ASD autism spectrum disorder, Anxiety/Mood either anxiety or 
mood disorder, AUC area under the curve, CBCL Child Behavior Checklist, CI confidence interval, DBD-NOS/ODD 
either disruptive behavior disorder not otherwise specified or oppositional defiant disorder, ICU Inventory of Callous-
Unemotional traits, Other diagnoses listed in Table S1.
Table 3   Predictive accuracy (AUC) of DSM-5 ‘low prosocial emotions’ (LPE) 
 specifier for clinical scores on Kidscreen-27 and CBCL
Total sample
(n = 979)
ADHD1
(n = 431)
ASD1
(n = 414)
Anxiety / Mood1
(n = 231)
DBD-NOS / ODD1
(n = 72)
Other diagnoses1
(n = 410)
Scale Subscale AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI
Kidscreen-27
 
autonomy & parent relations .588*** .551 - .624 .594** .539 - .649 .599** .543 - .654 .601* .521 - .681 .579 .446 - .712 .562* .505 - .619
social support & peers .552** .516 - .588 .567* .512 - .621 .569* .513 - .625 .551 .475 - .626 .572 .437 - .706 .553 .498 - .609
physical well-being .529 .492 - .565 .530* .473 - .587 .524 .469 - .580 .516 .441 - .591 .545 .411 - .679 .512 .456 - .568
psychological well-being .558** .521 - .595 .561* .507 - .616 .562* .503 - .620 .538 .453 - .622 .411 .246 - .576 .544 .486 - .601
school environment .574*** .539 - .610 .591** .537 - .645 .570* .514 - .625 .550 .474 - .627 .497 .336 - .658 .560* .504 - .615
CBCL total score .571*** .534 - .607 .582** .528 - .636 .555 .496 - .614 .543 .468 - .617 .610 .459 - .761 .542 .485 - .600
externalizing .591*** .555 - .626 .596** .542 - .649 .583** .529 - .638 .594* .514 - .673 .623 .457 - .790 .560* .505 - .616
internalizing .533 .497 - .570 .531 .477 - .586 .548 .491 - .606 .540 .464 - .615 .489 .351 - .626 .498 .442 - .555
* p < .05. ** p < .01. *** p < .001
1 with comorbidity 
Note. ADHD attention-deficit/hyperactivity disorder, ASD autism spectrum disorder, Anxiety/Mood either anxiety or 
mood disorder, AUC area under the curve, CBCL Child Behavior Checklist, CI confidence interval, DBD-NOS/ODD 
either disruptive behavior disorder not otherwise specified or oppositional defiant disorder, ICU Inventory of Cal-
lous-Unemotional traits, Other diagnoses listed in Table S1.
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Taxometric analyses
Performing taxometric analyses without specifying a base rate showed a mixed 
pattern of results (Figure 1). MAMBAC gives a CCFI of .62, suggesting there is a taxon. 
MAXCOV and L-MODE, on the other hand, give .19 and .33 respectively. The average 
CCFI across analyses was .38, providing overall best support for a dimensional 
structure of the ICU. 
Exploratory analyses
The additional analyses on diagnostic groups without comorbidity, showed that, 
overall, results stayed similar (see Table S4, supplementary material). Nevertheless, 
results for the anxiety/mood disorders group mostly lost significance, except for the 
AUC of psychological well-being, CBCL total score, and CBCL externalizing score. 
Results for the DBD-NOS/ODD group all lost significance, which might be due to the 
small number of participants (n = 13).
 Results of the exploratory analyses regarding potential age effects for the total 
group are shown in Table S5 (supplementary material). Additional analyses showed 
that after correction for multiple testing, only an age x ICU interaction effect remained 
significant (ΔR2 = .148, β = .398, p = .048) for the Kidscreen-27 social support & 
peers subscale in the DBD-NOS/ODD group. Splitting the sample in three age 
groups revealed that, in the two younger groups (i.e., 8.0-10.1 and 10.2-13.3 years), 
total ICU scores had a significant negative predictive value (ΔR2 = .222, β = -.480, p 
= .048; ΔR2 = .195, β = -.452, p = .037; respectively), while the ICU did not show 
significant predictive value in the older group (13.3-17.9 years; ΔR2 = .000, β = -.005, 
p = .979). Thus, ICU seems to be related to lower social support and peer-related 
QoL in DBD-NOS/ODD only at younger ages (below around age 13 years). 
DISCUSSION
It is unclear how high CU traits inform us regarding clinical decision making in non-CD 
disorders. Our study aimed to investigate what the clinical relevant cut-off value of the 
ICU is in predicting QoL, and internalizing and externalizing behavior problems in a 
sample of 979 patients with non-CD disorders. The predictive accuracy of the ICU 
regarding QoL and clinical symptoms was poor to fair, and similar across disorders. 
As such, predictive accuracy of the ICU scores regarding QoL and clinical symptoms 
was not significantly better for the DBD-NOS/ODD group relative to other disorders. 
A significantly larger predictive accuracy of the ICU was found in relation to 
externalizing behavior compared to internalizing behavior, with similar accuracy 
across disorders. Overall, there was very little evidence for age effects. Hence, the 
ICU was predictive of QoL independent of age/developmental stage. In addition, 
The predictive value of the LPE specifier in the prediction of quality of life and CBCL 
scores was found to be low or non-significant for the total group as well as the 
diagnostic groups, with AUCs ranging from .411 to .623 (Table 3). Especially, no 
significant predictive value was found in the BDB-NOS/ODD group. The highest 
score was found for predicting externalizing behavior in the DBD-NOS/ODD group 
(AUC = .623). However, this finding was non-significant.
Figure 1   Results of taxometric analyses with no base rate specified
MAMBAC: mean above minus below a sliding cut; MAXCOV: maximum covariance; L-MODE: latent model; 
CCFI: comparison curve fit index
In Fig. 1(a), ‘cuts’ on the x-axis represent the positions in which the sample was cut, based on ordered input 
variable scores. The y-axis represent the mean difference in scores above and below each cut. In Fig. 1(b), 
‘windows’ represent the cuts in the sample, with covariance between indicators plotted on the y-axis. In Fig. 
1(c), factorscores are shown on the x-axis, with the density of each score plotted along the y-axis. The thick 
gray line represents the expected results for dimensional or categorical data for the middle 50% of the 
comparison datasets; the thinner gray lines either side of it represent the lower and upper bounds of the 
results. The result obtained from observed data are shown by the black lines.
Analysis Plot CCFI
(a)  MAMBAC .62
(b)  MAXCOV .19
(c)  L-MODE .33
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 Our finding that the ICU correlates stronger with the CBCL externalizing subscale 
than the internalizing subscale appears to be consistent with other studies on the ICU 
(Frick et al., 2014). Several recent studies challenged the ICU-PR from a psychometric 
point of view. Analyses indicated that factor models reported for the parent-report 
version of the ICU demonstrated a relatively poor fit to the data (Hawes, Byrd, et al., 
2014), and because the ICU-PR may be heavily saturated with negative emotionality 
and global maladjustment (Berg et al., 2013), while a need for item refinement and the 
use of a shortened ICU has been highlighted (Byrd et al., 2013; Hawes, Byrd, et al., 
2014; Waller et al., 2015). The ICU has been challenged from a conceptual point of 
view as well, as the unemotional subscale does not include items on un-emotionality 
as implied by the term callous unemotional traits (Lahey, 2014). However, further 
research on the psychometric properties of the ICU seems to be needed to elucidate 
this debate.
 Notably, we found the predictive value of the LPE specifier to fail for the total 
group as well as the diagnostic groups. As such, these findings are in line with 
previous studies showing that the usefulness of the LPE specifier seems limited 
(Colins, 2016; Colins & Vermeiren, 2013; Latzman et al., 2016; Vanwoerden, Reuter, & 
Sharp, 2016), even though the four ICU items that give rise to the LPE specifier may 
show good model fit (Kimonis et al., 2015). Our evidence that CU traits alone predict 
symptom and/or impairment beyond externalizing syndromes is still limited. Therefore, 
more research is needed on the impact of CU traits on the functional adaptation, 
course, and response to treatment of non-CD conditions.
 Previous studies have used the CBCL items to compute a CU traits construct. 
These constructs were based either on the CBCL preschool forms (Hyde et al., 2013; 
Willoughby, Waschbusch, Moore, & Propper, 2011) or previous versions of the CBCL 
we used (Burke, Loeber, & Lahey, 2007; Obradović, Pardini, Long, & Loeber, 2007; 
Pardini, Obradović, & Loeber, 2006). However, the current version of the CBCL only 
contains one item believed to assess CU traits (“Does not seem to feel guilty after 
misbehaving”). This implies that CU traits were thought not to have incremental value 
in assessing child and adolescent psychopathology beyond the other included items 
in the CBCL. However, bivariate correlations between ICU and CBCL subscales were 
mostly found to be positive and significant, though small to moderate at best. Only 
between the ICU uncaring subscale and the CBCL internalizing subscale we did not 
find a significant relationship. Therefore it seems that the ICU and CBCL capture 
rather separate domains of psychopathology. As such, CU traits may still be important 
in the prediction of other relevant clinical outcome measures, e.g., they may imply 
special challenges in the treatment of non-CD youths with high CU traits.
 Although this study has its strengths, such as the sample size, and the fact that 
we investigated CU traits outside CD, this study has its weaknesses as well. A 
weakness of the ICU might be that it does address CU traits, though no other 
taxometric analyses showed no evidence of a taxon underlying CU traits. Overall, our 
data suggest that there is no specific threshold at which liability for clinical symptoms 
or QoL drastically increases and this was similar for the different non-CD disorder 
groups, including the DBD-NOS/ODD group. Hence, the ICU seems to have limited 
clinical usefulness to predict QoL, internalizing and externalizing behavior scores in 
terms of a clear clinical cut-off, which is similar across non-CD disorders.
 It seems that the accuracy of the ICU to predict QoL is low. As such, our findings 
are in line with previous research showing that, when performing ROC analyses, the 
ICU was unable to discriminate between offenders and an externalizing non-offender 
group (Feilhauer et al., 2012), and that AUCs in our study were similar to those found 
in the Docherty et al. (2016) study. However, in contrast to this latter study, we feel 
that, when obtaining good specificity, sensitivity is too low, and vice versa. Therefore, 
we do not think that setting a cut-off score is clinical useful. Nevertheless, we found 
significant classification accuracy across disorders. Therefore, our findings may be 
supportive of the assumption that psychopathology does not exist in dichotomous 
entities (i.e., presence of absence of a disorder), and that liability for having one 
disorder increases liability for having another (Blanco et al., 2015; Caspi et al., 2014). 
As such, the dimensional perspective on CU traits seems to be more relevant than a 
categorical perspective. This view is supported by our taxometric analyses, and our 
results with the LPE specifier, and is in line with the ongoing discussion that current 
psychiatric classification is not well supported by research findings (Carragher, 
Krueger, Eaton, & Slade, 2015), and it may be more important to shift diagnostic 
thinking from a categorical perspective to a dimensional perspective, with a focus on 
combinations of symptoms and personality traits more than on ‘overall’ diagnoses 
(Krueger & Markon, 2011). 
 The accuracy of the ICU in predicting clinically elevated CBCL and decreased 
Kidscreen-27 scores in the DBD-NOS/ODD groups was found to be similar to the 
accuracy in other diagnostic groups. Thus, our findings suggest that high CU traits 
may not only be related to increased, and more pervasive antisocial behavior (Frick 
et al., 2014), but also to increased clinical symptoms and decreased QoL equally, 
regardless of diagnosis across non-CD disorders. This may be in line with previous 
research, suggesting that the ICU might reflect negative emotionality and global 
maladjustment (Berg et al., 2013). As correlations between internalizing and 
externalizing symptoms have been described as large, and comorbidity might result 
from common, underlying core psychopathological processes (Krueger, 1999), CU 
traits may be a symptom dimension that should be seen as a part of a general 
tendency towards psychopathology, in which CU traits may be part of more clinical 
DSM diagnoses than only CD. However, for better understanding of our findings, 
replication of our study, with inclusion of a CD group seems warranted.
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SUPPLEMENTARY MATERIAL
Table S1  Diagnoses listed as ‘other diagnoses’
Academic problem
Adjustment disorder
Cognitive disorder
Communication disorder
Developmental coordination disorder
Disorder of infancy, childhood, or adolescence not otherwise specified
Elimination disorder
Gender identity disorder
Impulse-control disorder
Identity problem
Learning disorder
Mental disorder due to a general medical condition
Narcolepsy
Phase of live problem
Physical abuse of child
Pica
Primary insomnia
Psychotic disorders
Unspecified mental disorder (nonpsychotic)
Reactive attachment disorder of infancy or early childhood
Relational problem
Selective mutism
Sleeping disorder
Stuttering
Tic disorder
Neglect of child
Feeding and eating disorders of infancy or early childhood
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Table S4   Predictive accuracy (AUC) of ICU for clinical scores on Kidscreen-27 
 and CBCL, without comorbidity
Total sample
(n = 979)
ADHD1
(n = 162)
ASD1
(n = 192)
Anxiety / Mood1
(n = 59)
DBD-NOS / ODD1
(n = 13)
Other diagnoses1
(n = 94)
Scale Subscale AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI AUC 95% CI
Kidscreen-27
 
autonomy & parent relations .678*** .644 - .712 .629*** .539 - .718 .660*** .581 - .739 .610 .448 - .772 .500 .157 - .843 .683** .571 - .795
social support & peers .619*** .584 - .654 .654** .564 - .744 .556 .472 - .641 .568 .418 - .718 .500 .178 - .822 .567 .440 - .694
physical well-being .534 .498 - .571 .530 .433 - .628 .553 .470 - .635 .455 .298 - .613 .567 .228 - .906 .504 .378 - .630
psychological well-being .619*** .583 - .656 .596* .507 - .685 .618* .532 - .703 .672* .531 - .813 .909 .718 - 1.000 .604 .490 - .718
school environment .626*** .591 - .661 .576 .488 - .665 .639** .557 - .722 .611 .462 - .759 .643 .322 - .964 .637* .519 - .756
CBCL total score .691*** .657 - .724 .678*** .595 - .760 .665*** .582 - .748 .676* .538 - .814 .595 .261 - .930 .736*** .635 - .837
externalizing .729*** .697 - .760 .729*** .647 - .810 .722*** .649 - .794 .737** .611 - .863 .595 .261 - .930 .744*** .642 - .845
internalizing .601*** .566 - .637 .622** .533 - .711 .575 .488 - .662 .595 .439 - .752 .625 .294 - .956 .570 .454 - .686
Table S5   Exploratory hierarchical multiple linear regression analyses, entering interaction term
 (centered mean age x centered mean ICU total score) in the total group (n = 979)
 
 
 
 
Kidscreen-27 Kidscreen-27 CBCL
total score autonomy  
& parent relations
social support  
& peers
physical  
well-being
psychological
well-being
school 
environment
total score internalizing Externalizing
ΔR2 β ΔR2 β ΔR2 Β ΔR2 β ΔR2 β ΔR2 β ΔR2 β ΔR2 β ΔR2 Β
Step 1 .080*** .004 .010** .135*** .058*** .050*** .002  .069***  .005  
Age-CM -.260*** -.039 -.099** -.330*** -.204*** -.227*** -.009 .179*** -.032
Gender -.079* -.048 -.003 -.122*** -.101** .035 .041 .168 -.059
Step 2 .095*** .113*** .061*** .002 .053*** .055*** .193*** .013*** .319***
ICU-CM -.312*** -.340*** -.249*** -.046 -.233*** -.237*** .443*** .117*** .571***
Step 3 .002 .001 .009** .000 .001 .000 .001 .000 .004
ICU-CM x Age-CM .043 .029 .098** .013 .026 -.018 .026 .006 .065*
Total R2 .177 .118 .080 .138 .112 .106 .195  .082  .329  
* p < .05, ** p < .01, *** p < .001; Age-CM, centered means age; ICU-CM, centered means ICU-SR total score
* p < .05. ** p < .01. *** p < .001
1 without comorbidity
Note. ADHD attention-deficit/hyperactivity disorder, ASD autism spectrum disorder, Anxiety/mood either anxiety or 
mood disorder, AUC area under the curve, CBCL Child Behavior Checklist, CI confidence interval, DBD-NOS/ODD 
either disruptive behavior disorder not otherwise specified or oppositional defiant disorder, ICU Inventory of Callous-
Unemotional traits, Other diagnoses listed in Table S1.
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ABSTRACT
Background  Both oppositional defiant disorder and conduct disorder (ODD/CD), 
and autism spectrum disorder (ASD) share poor empathic functioning and have 
been associated with impaired emotional processing and inhibitory control problems. 
However, no previous studies directly compared similarities and differences in these 
processes for the two disorders.
Methods  An emotional Go/No-go task requiring differentiation between positive, 
negative and neutral pictures was administered to 52 adolescents with ODD/CD, 52 
with ASD and 24 controls. Callous-unemotional (CU) traits were assessed by self- 
and parent-report using the Inventory of Callous-Unemotional traits.
Results  The rate of false positive reactions was similar in all groups. Reaction time in 
the ODD/CD group did not differ significantly from the controls on any of the three 
valence discriminations. In contrast, the ASD group was slower than the controls and 
the ODD/CD group on two of three valence discriminations (negative-neutral and 
negative-positive). Controls showed significant difficulty in contrasting positive with 
neutral pictures compared to negative-neutral or negative-positive pictures, whereas 
this effect was absent in both clinical groups. CU traits, comorbidity with ADHD, and 
medication use were not related to task performance. Adolescents with ODD/CD 
performed in the range of typical controls, whereas those with ASD were clearly 
slower than controls regardless of type of emotion. 
Conclusion  Both ASD and ODD/CD differed from controls who presented a ‘positive 
perception bias’ by being rather slow in differentiating positive from neutral valence. 
This suggests that the overlap of poor empathic functioning between ODD/CD and 
ASD may relate to a lack of positive perception bias.
INTRODUCTION
Dysfunctional inhibitory control of action and emotion plays an essential role in 
virtually all psychiatric disorders (Hosenbocus & Chahal, 2012). Behavioral inhibition 
is essential for the development of goal-directed behavior and refers to interrelated 
processes: (a) inhibition of the initial pre-potent response to a stimulus, (b) stopping 
of an ongoing response, and (c) deflection of a response by competing events and 
responses (Barkley, 1997). It is strongly influenced by emotional processing: deficient 
behavioral inhibition (i.e., impulsivity) is generally seen as the result of an imbalance 
between inhibitory capacities and an overly strong activation of behavioral activation 
through situational triggering (Bari & Robbins, 2013). As such, emotional content 
provides important information for decision making, and behavioral inhibition. Hence, 
the interplay between behavioral inhibition capacities and the processing of emotional 
content is important to fully understand the mechanisms underlying dysfunctional 
impulse control.
 Of specific interest in this domain are disruptive behavior disorders, most prominently 
oppositional defiant disorder or conduct disorder (ODD/CD), and autism spectrum 
disorder (ASD). Though both disorders are defined by symptoms that seem to be 
discriminative such as “argumentative and defiant behavior” (ODD/CD) and 
“persistent difficulties in the social use of verbal and nonverbal communication” 
(ASD; American Psychiatric Association [APA], 2013), differentiation may be difficult 
in everyday clinical practice. About one third of children with ASD show comorbid 
ODD/CD (Simonoff et al., 2008), and the incidence of ASD symptoms in ODD/CD is 
also raised (‘t Hart-Kerkhoffs et al., 2009; Geluk et al., 2012). When symptoms are 
described as “showing lack of empathy” and “defying with adults’ requests or rules”, 
they may be labeled as ODD/CD symptoms, whereas the same behavior may be 
labeled as ASD symptoms when it is described as a “lack of social or emotional 
reciprocity” and “insistence on sameness”. Furthermore, both disorders have been 
found to be related to impaired emotional processing as well as inhibitory problems 
(Hill, 2004; Matthys, Vanderschuren, Schutter, & Lochman, 2012). In ODD/CD, 
impaired executive function (EF), and specifically, impaired cognitive control has 
been reported (for a review, see Matthys et al., 2012). Hypo- as well as hypersensitiv-
ity to emotional stimuli has been reported, often leading to proactive and reactive 
aggression, respectively (Polman, Orobio de Castro, Koops, van Boxtel, & Merk, 
2007). During the Go/No-go task reaction time was increased (Brocki, Nyberg, 
Thorell, & Bohlin, 2007; Guan et al., 2015; Hobson, Scott, & Rubia, 2011; Van der 
Meer & Van der Meere, 2004). Reaction time decreased when rewards were given 
(Van der Meere, Marzocchi, & De Meo, 2005; Vloet, Konrad, Herpertz-Dahlmann, & 
Kohls, 2011). In ASD, increased difficulties in pre-potent behavioral inhibition and 
interference control have been found (for a review, see Geurts, van den Bergh, & 
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Ruzzano, 2014). More specifically, there is decreased emotional control and amplified 
emotional reactions (Mazefsky et al., 2013). Nevertheless, reaction time on a neutral 
Go/No-go task was found to be similar to typically developing controls (TDCs; see 
Geurts et al., 2014), also under reward conditions (Pankert, Pankert, Herpertz-Dahl-
mann, Konrad, & Kohls, 2014). Hence, there are high co-occurrence rates, symptom 
overlap and emotional processing and response inhibition abnormalities in ODD/CD 
and ASD, but within and between diagnostic groups differences seem to be present 
as well. However, no previous research has directly compared ASD and ODD/CD 
groups on an emotional behavioral inhibition task.
 The interplay between response inhibition and emotional processing has frequently 
been investigated using the emotional Go/No-go paradigm (Schulz et al., 2007). 
In emotional Go/No-go tasks stimuli have an emotional valence and aim to trigger 
certain emotions, and thereby systematically manipulate the accuracy and speed of 
behavioral inhibition across type of emotions. Emotional stimuli described in literature 
include facial expressions (e.g., Hare et al., 2008), cartoon figures (Vuontela et al., 
2013) or emotional pictures (e.g., Brown et al., 2015). These stimuli do not only try to 
trigger emotions, they also require accurate discrimination of emotional valence. Also 
described are Go/No-go tasks that use positive or negative incentives to elicit an 
emotional response in the participant, such as money (e.g., Newman & Kosson, 
1986), or punishments through electric shocks (e.g., Finn, Mazas, Justus, & Steinmetz, 
2002). Emotional distractors have been used as well (Cohen-Gilbert & Thomas, 
2013). Healthy participants usually show poorer behavioral inhibitory control when 
stimuli (Hare, Tottenham, Davidson, Glover, & Casey, 2005; Schel & Crone, 2013) - 
but not distractors (Todd, Lee, Evans, Lewis, & Taylor, 2012; Yu et al., 2014) - contain 
negative emotional valence, suggesting that the active processing of emotional 
stimuli interferes with behavioral inhibition.
 Very few studies applied an emotional Go/No-go paradigm to investigate behavioral 
inhibition and the interplay with emotion processing in ODD/CD or ASD. One study 
showed that, when inducing emotions (i.e., losing extra points to induce negative 
emotion, such as anxiety and/or frustration) in the Go/No-go paradigm, children with 
ODD/CD performed worse than the TDC group (Woltering, Lishak, Hodgson, Granic, 
& Zelazo, 2015). In ASD, children with high functioning autism performed similar to 
TDCs when using non-ambiguous stimuli (i.e., Go = happy face, No-go = angry 
face), although their performance deteriorated when the speed of the trials decreased 
(Geurts, Begeer, & Stockmann, 2009), suggesting that the level of arousal - and not 
emotion processing - might modulate performance. Regarding ODD/CD it remains 
unclear whether emotional stimuli, such as pictures with a negative emotional 
valence, moderate performance on the Go/No-go task. Regarding ASD, it remains 
unclear whether using complex emotional stimuli moderate performance on the Go/
No-go task.
 An important additional question is whether the interplay between behavioral 
inhibition and emotional processing in ODD/CD and ASD may be related to the 
reduced empathy found in both disorders (Lamm, Bukowski, & Silani, 2016). Deficits 
in empathy are at the core of callous-unemotional (CU) traits in youths. CU traits 
(‘limited prosocial emotions’) have been adopted as a specifier to CD in the Diagnostic 
and Statistical Manual of Mental Disorders, fifth edition (DSM-5), and are defined as a 
set of personality traits comprising lack of empathy, lack of remorse or guilt, shallow 
affect and being unconcerned about performance. Recent studies have shown that 
CU traits might be best seen as cross-disorder construct with increased prevalence 
not only in CD, but in ODD and ASD as well (Herpers, Klip, Rommelse, Greven, & 
Buitelaar, 2016; Leno et al., 2015). Several studies have investigated the relationship 
between CU traits and behavioral inhibition, showing poorer behavioral inhibition in 
relation to higher levels of CU traits in youths with conduct problems (Bohlin, Eninger, 
Brocki, & Thorell, 2012; Roussy & Toupin, 2000), although a recent study did not find 
this relationship (Maurer et al., 2016). In youths with ASD and conduct problems such 
a relationship was not found either (Rogers, Viding, Blair, Frith, & Happé, 2006). Thus, 
these findings are not inconclusive, and further work is needed to investigate whether 
CU traits are differentially related to emotional Go/No-go performance in youths with 
ASD versus ODD/CD.
 The current study set out to examine whether the interplay between behavioral 
inhibition and emotion processing in ODD/CD and ASD differs from that in TDCs, and 
whether this interplay is related to severity of CU traits in both clinical groups. An 
emotional Go/No-go task measuring the interference effect of affective stimuli on 
behavioral inhibition was administered in adolescents (aged 12-19 years) with ODD/
CD (n = 52), or ASD (n = 52), and in a TDC group (n = 24). In each trial, two valences 
were contrasted (neutral-positive; neutral-negative; negative-positive), with for 
instance neutral stimuli as go-signals and positive as no-go signals in block 1 and 
the reverse in block 2. Stimuli consisted of validated pictures from the International 
Affective Picture System (IAPS) database (Lang, Bradley, & Cuthbert, 1997). This task 
has previously shown to be associated with differential reaction times in adults, being 
grouped as forensic psychiatric patients, psychopaths, and normal controls (Brand, 
Von Borries, & Bulten, 2010), indicating differentiating properties across different 
diagnostic groups of this task.
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METHOD
Participants
A sample of 128 male participants (n = 52 patients with either ODD or CD [ODD/CD], 
n = 52 patients with ASD, and n = 24 TDC group) participated in this study. 
All participants aged between 12 and 19 years (M = 15.3 years, SD = 1.9), 81% were 
of Caucasian origin. They were recruited between April 2011 and September 2014 
as part of a larger study on empathy (CU2 study). Participants were recruited 
through clinical institutes in the Netherlands, specialized in severe disruptive behavior 
problems (De Hoenderloo Group, Ottho Gerhard Heldring Foundation, and 
Woodbrookers) or severe psychiatric problems (Karakter Child and Adolescent 
Psychiatry) and through information leaflets that were sent to families via the Dutch 
federation of Autism (NVA). Adolescents were excluded if they fulfilled one or more of 
the exclusion criteria (a) a combined diagnosis of ODD/CD and ASD, (b) an estimated 
total IQ < 80; and/or (c) suffering from a condition which may affect neurological or 
cognitive functioning, such as schizophrenia, bipolar disorder, alcohol and/or drugs 
dependency, presence of tics, language disorders (e.g. dyslexia) and epilepsy. 
The TDC group was recruited from a general community sample via city councils in 
the same geographical regions as the clinical groups. In- and exclusion criteria for 
TDC group were similar to the ODD/CD and ASD group, except for having a clinical 
psychiatric diagnosis.
 Diagnoses in the ODD/CD and ASD groups were established according to 
DSM-IV-TR (APA, 2000) criteria by a multidisciplinary team based on information 
gathered by a child psychiatrist, a child psychologist, and a review of clinical and 
prior records (if available), including information available from school or other 
professional institutions involved with the child. Thus, a consensus diagnosis was 
assigned, which is seen as more reliable compared to structured interviews for 
assessing diagnostic categories (Leckman, Sholomkas, Thompson, Belanger, & 
Weissman, 1982). In the TDC group, the absence of a clinical psychiatric diagnosis 
was assessed based on parent report. For all three groups, legal guardians were 
asked to fill out a digital version of the National Institute of Mental Health Diagnostic 
Interview Schedule for Children (DISC-IV; Shaffer, Fisher, Lucas, Dulcan, & Schwab- 
Stone, 2000). Legal guardians were asked to fill out the following sections: Attention- 
Deficit/Hyperactivity Disorder, ODD, CD, Tic Disorder, Alcohol, Marihuana, Other 
Drugs, in order to control for possible psychiatric comorbidities. Outcomes of the 
DISC-IV were evaluated by an experienced child and adolescent psychiatrist (PH) 
and psychologist (MB). The use of non-psychotropic (5.5%) and antidepressant 
medication (2.3%) was allowed. If possible, psychotropic medication (i.e., stimulants, 
21.8%; antipsychotics, 9.3%; atomoxetine, 2.3%) was stopped prior to testing. 
Stimulants were discontinued for at least 24 hours. Antipsychotics were discontinued 
for at least 72 hours. However, when discontinuation was thought to have severe 
deteriorating effects, medication was continued (ODD/CD: n = 12, ASD: n = 10).
 Participants were required to have a minimum average estimated total full-scale 
intelligence quotient (FSIQ) of ≥ 80. FSIQ was estimated using four subtests of the 
Dutch version Wechsler Intelligence Scale for Children (WISC-III): Similarities, 
Vocabulary, Block Design and Picture Completion (Wechsler, 1991). These selected 
WISC-III subtests are known to correlate between .90-.95 with the Full-scale IQ 
(Groth-Marnat, 1997). For children older than 16 years, the Wechsler Adult Intelligence 
Scale (WAIS-III) was administered (Wechsler, 1997). When intelligence was assessed 
within a year prior to the inclusion, and either the WISC or WAIS was applied, we used 
the scores of that assessment. 
 Initially, 166 subjects were approached to participate, of whom 38 dropped out 
because of: refusal to participate (n = 28), not meeting inclusion criteria (n = 8), not 
able to obtain consent of legally appointed guardian (n = 2). This resulted in a total 
128 participants in the study. This study was approved by the Dutch Central 
Committee on Research involving Human Subjects, protocol number NL26773.000.09 
(Centrale Commissie Mensgebonden Onderzoek; CCMO). Both parents and the 
adolescents (if 12 years and older) signed the informed consent.
Measures
The Emotional Go/No-go task was developed to study the interference of affective 
stimuli on behavioral inhibition. The task required participants to pay attention to 
stimuli with a predefined affective load presented in the centre of the screen, and to 
respond as rapidly as possible by pressing the space bar for target stimuli (Go cues), 
while withholding the response to non-target stimuli (No-go cues). The task consists 
of six blocks presented in random order, each with 32 trials. Stimuli consisted of 
pictures from the IAPS database which were validated for their valence (Lang et al., 
1997), and grouped into three categories (positive and negative valence, and neutral; 
for examples see Figure 1). In typically-developing youths, IAPS pictures have been 
used in an emotional Go/No-go task showing increased reaction times for negative 
trials (Cohen-Gilbert & Thomas, 2013), while subjective emotional reactivity to IAPS 
pictures was found to be inversely related to CU traits (Michonski & Sharp, 2010). 
A short practice session of 10 trials preceded each block to learn the distinction 
between the two affective categories being used in each block (e.g., negative- neutral, 
or positive-negative). The practice session consisted of a mandatory score of 80% 
correct in order to continue to the experimental block. In each block, two valences 
were contrasted (neutral-positive; neutral-negative; negative-positive), to investigate 
whether changes in false positive reactions and in reaction time are related to specific 
(combinations of) emotions. Each valence-combination was presented twice in two 
different blocks varying the valence of Go (50%) versus No-go response (50%) to 
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investigate whether changes in false positive reactions and in reaction time are 
related to stimulus order (i.e., the order in which specific combinations of emotions 
are presented. Thus, we manipulated valence contrast (with three emotional valences) 
and stimulus order (e.g., neutral stimuli as Go-signals and positive as No-go 
signals in block 1 and the reverse in block 2). This resulted in 6 experimental blocks 
(neutral- positive, positive-neutral; neutral-negative, negative-neutral; negative- 
positive, positive- negative). Each single block lasted approximately 45 seconds in 
duration, with a fixed 900 ms response window and inter-stimulus interval, and a 500 
ms stimulus presentation. Outcome variables were the percentage of false positives 
and mean reaction time per block.
 The test battery was shown on a Dell Latitude D530 laptop with a Windows Vista 
operating system. The task was presented using the MINDS-software program 
(version 1.2.7; Brand & Groot, 2007), which is a digital test manager used to present 
a test battery. Participants were positioned in front of a 15-inch screen with a resolution 
of 1024x768 pixels and a Refresh rate of 60 Hz. Finishing the total task took about 
15 minutes. 
CU traits were assessed by self- and parent-report on the Inventory of Callous- 
Unemotional traits (ICU; Frick, 2004), Dutch translation (Roose, Bijttebier, Decoene, 
Claes, & Frick, 2010). The ICU contains 24 items, which are rated on a 4-point Likert 
scale ranging from 0 = does not apply at all to 3 = applies very well. Internal 
consistency of the Dutch ICU was shown to be good (Decuyper, De Clercq, De Bolle, 
& De Fruyt, 2009; Roose et al., 2010). In our study Cronbach’s alpha was also good 
(.80 for ICU-SR, .90 for ICU-PR). Concurrent validity between the ICU and psychopathy 
scales is acceptable (r = .45-.68 between ICU and Antisocial Process Screening 
Device (Kimonis, Frick, Skeem, et al., 2008), and Childhood Psychopathy Scale 
(Roose et al., 2010). 
ASD symptoms were assessed by administering the Social Communication 
Questionnaire (SCQ; Rutter, Bailey, & Lord, 2003). This is a 40-item parent-report 
questionnaire that asks about characteristic autistic symptoms. The first item is a 
language screening question that is not included in the total score. Nineteen items 
rate current behavior and 20 items rate behavior when the child was 4-5 years old. 
Each item is rated as either Yes or No. Cut-off score is ≥ 15. Sensitivity was found to 
range between .85-.88, Specificity was found to range between .72 and .78 in 
 English-language versions (Berument, Rutter, Lord, Pickles, & Bailey, 1999; Chandler 
et al., 2007; Charman et al., 2007). In this study, Cronbach’s alpha for the total SCQ 
was .75.
PROCEDURES
A short telephone screening and, subsequently, screening questionnaires were used 
to verify if families could participate. Those families were invited to visit one of the 
participating clinics. Testing of the participants took place in a quiet room at their 
clinical institute. The task described here was part of a broader neuropsychological 
assessment battery used in the CU2 study. Youths completed the battery in 
approximately two hours and the order of the task administration was counter-
balanced. Participants were motivated with small breaks and received a financial 
compensation (vouchers of € 20.00) after test administration.
DATA ANALYSES
The van der Waerden transformation was used to normalize the dependent measures. 
Repeated measure ANOVAs were conducted with group as between subjects factor 
(3 levels: TDC, ODD/CD, ASD), valence-contrast as within subjects factor (three 
levels: neutral-positive; neutral-negative; positive-negative) and stimulus-order per 
valence-contrast as within subjects factor (two levels, e.g., Go = neutral, No-go = 
positive versus Go = positive, No-go = neutral). Analyses were separately run for 
reaction time and false positives. Main effects and interaction effects were examined. 
For simplification, interaction effects were dropped from further analyses when 
non-significant. Analyses were run with and without IQ and age as covariates, and 
medication and comorbidity as between subjects factor. Discrepancies in results were 
reported. Across and within groups, Pearson’s correlations between CU traits and 
task performance were examined. All analyses were carried out in SPSS version 24.
Figure 1   Examples from the Affective Go/No-go task
On the left a positive stimulus, in the middle a neutral stimulus, on the right a negative stimulus.
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RESULTS
Descriptives
See Table 1 for sample characteristics. The majority (84.6%) of the ODD/CD group 
was diagnosed with having ODD, 15.4% with CD. Comorbid ADHD was found in 
59.6% of the ODD/CD group and in 42.3% of the ASD group. In the clinical groups, 
34.4% used psychotropic medication. Stimulants were the mostly prescribed 
medication type (21.8%), followed by antipsychotics (9.3%) and non-psychotropic 
medication (5.5%), with stimulants being significantly more prescribed in the ASD 
group, compared to the ODD/CD group (p < .05). For 12 youths with ODD/CD and 
10 youths with ASD discontinuation of medication was not possible. 
 The three groups did not differ in age but did significantly differ in IQ (F (2, 120) 
= 19.65, p < .001), whereby TDC (M = 106.1, SD = 8.1) and ASD (M = 102.7, SD = 11.1) 
had a higher mean IQ compared to ODD/CD group (M = 92.7, SD = 8.9). The ODD/
CD group showed significantly higher self-reported CU-scores than both the TDC 
and ASD group, whereas the TDC and ASD groups did not differ from each other 
(F (2, 125) = 9.04, p < .01). The ODD/CD group scored significantly higher on parent 
reported CU-traits than the ASD group, and the ASD group scored significantly 
higher than the TDC group (F (2, 115) = 57.06, p < .001). For SCQ scores, the ASD 
group scored significantly higher than the ODD/CD group, and the ODD/CD group 
scored significantly higher than the TDC group (F (2, 110) = 44.46, p < .001).
Task manipulation effects
Main effects of valence (F (2,126) = 23.48, p = .001) and stimulus order (F (1,127) = 
5.19, p = .024) were found for errors, but no significant interaction effect of valence * 
order effect was detected (F (2,126) = 1.65, p = .20). Most errors were made on the 
positive-neutral stimuli block, followed by the negative-neutral block and then the 
positive-negative block (See Table 2). Regarding stimulus order, more errors were 
made in the second than in the first blocks.
 Main effects of valence (F (2,126) = 12.07, p = .001), order (F (1,126) = 11.09, 
p = .001) and an interaction effect (F (2,126) = 14.44, p = .001) were found for speed. 
Longer reaction times were present in the positive-neutral stimuli block, followed by 
the negative-neutral and the positive-negative blocks. Except for the positive- negative 
block, reaction times were longer in the second block compared to the first block.
 These data suggest the valence-manipulation was successful with poorest 
ability to discriminate between positive and neutral stimuli (more errors and slower 
performance), followed by more accurate ability to discriminate between nega-
tive-neutral and then positive-negative. Block order effects indicated poorer 
performance in the second compared to the first block, possibly indicating effects of 
fatigue. However, as interaction effects for valence contrast and stimulus order effects 
were non-significant, in further analyses the average scores of the sum of specific 
valence contrasts (e.g., neutral-positive and positive-neutral) were used.
Diagnostic effects on emotional Go/No-go performance
Adding diagnostic status as between-subjects factor, no second- or third-order 
interaction effects were found for block order. For simplification, this variable was 
therefore removed from further analyses. For accuracy, no main or interaction effects 
for diagnosis were found (F’s < 1.33, p’s < .26). 
 For speed, a significant main effect of group was found (F (2,125) = 3.45, p = .035) 
as well as a significant diagnosis * valence interaction effect (F (2,125) = 6.27, 
p = .003). Post-hoc tests showed that valence had no significant effect on mean 
reaction time in the ASD group (F (2,50) = 2.86, p = .07) or the ODD/CD group 
(F (2,50) = 2.86, p = .07), whereas it strongly did in the TDC group (F (2,22) = 11.67, 
p < .001) with slower performance in the positive-neutral discrimination versus 
 positive-negative or neutral-negative (see Figure 2). Furthermore, the ODD/CD group 
did not differ from the TDC on any of the three valence discriminations (all p’s > .14), 
whereas the ASD group was slower compared to the TDCs on two of three valence 
discriminations (negative-neutral: p = .006; negative-positive: p = .014) and slower 
compared to the ODD/CD group on two of three valence discriminations (negative- 
neutral: p = .006; negative-positive: p = .014). No diagnostic effects were found for 
the positive-neutral discrimination. 
Role of CU traits
There were no across group or group specific significant correlations between 
self-rated and parent-rated CU traits and measures of speed or accuracy of the 
Affective Go/No-go task.
Sensitivity analyses
Adding IQ and age did not alter the results. Taking into account comorbid ADHD and 
medication use as a between subjects factor, no main effects of ADHD or interaction 
with group were found (p’s > .23).
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DISCUSSION
This study aimed to investigate the interplay between emotion processing and 
response inhibition in adolescents with ODD/CD, ASD and typically developing controls, 
using an emotional Go/No-go task. Further, it aimed to study the role of cross-disorder 
CU traits in this interplay. The ODD/CD group did not differ from the controls regarding 
accuracy or speed for each of the valence discriminations. In contrast, the ASD group 
was slower compared to controls and the ODD/CD group on two of three valence 
discriminations (negative-neutral and negative-positive). However, controls showed 
significant difficulty in contrasting positive with neutral pictures compared to  negative- 
neutral or negative-positive pictures, whereas this effect was not present in both 
clinical groups. CU traits were not related to any performance measure. 
 Despite the fact that both ODD/CD and ASD are associated with behavioral 
inhibition and emotion processing difficulties, we found contrasting results for both 
groups. The ODD/CD group performed very much in the range of typical controls, 
whereas the adolescents with ASD were clearly slower than controls. These findings 
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Figure 2   Mean reaction time contrasting positive-neutral, negative-neutral  
and positive-negative stimuli in a Go No-Go paradigm in male adolescents 
with ODD/CD, ASD and TDCs
Note. ASD = autism =spectrum disorder; ODD/CD = oppositional defiant disorder / conduct disorder; 
TDC = typically developing control.
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contrast previous studies showing overlap in behavioral and cognitive correlates (Hill, 
2004; Matthys et al., 2012) but are in line with other studies showing that ASD and CD 
have different cognitive underpinnings (Bons et al., 2013). However, overlapping for 
both groups was that in neither group, the valence contrast (i.e., discriminating 
between positive, negative and neutral valences) had a significant impact on the 
performance. This is in striking contrast with the controls, who clearly showed much 
difficulty in discriminating between positive and neutral valences in comparison to 
discriminating between negative and neutral or positive valences. It may tentatively 
be argued that typical controls have a ‘positive perception bias’ in which they interpret 
neutral valences as positive. This seems in line with previous studies (Vaish, 
Grossmann, & Woodward, 2008) and our data suggest that this ‘positive perception 
bias’ is absent in both clinical groups. The absence of a positive perception bias in 
both clinical groups may also suggest a more negative perception bias in both 
clinical groups, but it would then be expected that both clinical groups had relatively 
more difficulty in discriminating between neutral and negative pictures, which was 
not the case. The current results therefore support the idea that the absence of a 
positive perception bias – more so than response inhibition problems [as these were 
only present in the ASD group] – may increase the risk of developing the social 
interaction problems, such as social adjustment problems or negativistic behavior, 
that are present in both ASD and ODD/CD.
 Findings for the ASD group are in line with a recent meta-analysis which show 
behavioral inhibition problems across paradigms, also when emotional stimuli are 
used (Geurts et al., 2014). However, deviant performance on this emotional Go/
No-go task can be caused by a multitude of factors, since it not only requires emotion 
recognition and behavioral inhibition, but also learning new rules and unlearning old 
rules. Behavioral inhibition in ASD has been found to be negatively affected by work 
load and having to apply to arbitrary rules (for a review, see Chmielewski & Beste, 
2015), by ambiguous tasks (for a review, see Gaigg, 2012) and by implicit (versus 
explicit) tasks (for reviews, see Happé & Frith, 2014; Nuske, Vivanti, & Dissanayake, 
2013). As such, our ASD group may have had problems in defining the valence during 
trials (Hill, 2004), but also may have had difficulties regarding working memory 
(memorizing a new rule) or cognitive inflexibility (adhering to a new rule). If learning a 
new rule was the main problem, one would expect difficulties in the consecutive 
blocks, and not in the first block. Our data do not suggest that this was the case. 
Given our and previous results, behavioral inhibition (particularly under difficult task 
requirements) is less optimal in ASD, which warrants diagnostic attention and 
intervention in clinical practice. 
 This study is the first to show that adolescents with ODD/CD do not perform 
significantly worse than typically developing youths regarding behavioral inhibition 
on an emotional Go/No-go task, indicating that they are (a) able to distinguish the 
emotional valence used in the trials, (b) initiate adequate behavioral inhibition, (c) 
memorize new rules (working memory), and (d) learn and act upon reversed rules 
(cognitive flexibility). Given the complexity of the task, it is remarkable that the group 
on average did not significantly differ from the control group. The finding of intact cool 
(i.e., abstract-cognitive) EFs in ODD/CD is in line with previous studies (Hobson et al., 
2011; Oosterlaan, Logan, & Sergeant, 1998; Scheres, Oosterlaan, & Sergeant, 2001). 
Notwithstanding, other studies did find impairments in cool EFs (see Matthys et al., 
2012) and/or emotion recognition abilities (Dadds et al., 2006; Leist & Dadds, 2009), 
suggesting substantial heterogeneity regarding neurocognitive impairments exists in 
ODD/CD youths. Indeed, hot (i.e., incentives and motivation related) EFs have been 
particularly related to ODD/CD (Hobson et al., 2011). Mainly a decreased sensitivity 
to negative consequences has been found, suggesting learning from emotional 
loaded feedback is impaired, which was not triggered using the current task. As 
such, our findings suggest that youths with ODD/CD may have generally intact cool 
EFs and abilities to recognize emotional valence, which is in sharp contrast to findings 
relating to neurodevelopmental disorders like ASD and ADHD (Lipszyc & Schachar, 
2010). 
 We could not detect significant effects for CU traits on the emotional Go/No-go 
task performance (across or within groups), even though the three groups differed 
significantly in levels of CU traits. Although recent research suggests that IAPS 
pictures may elicit an increased emotional startle response in youths with antisocial 
behavior and high CU traits (Dackis, Rogosch, & Cicchetti, 2015), research 
investigating the effect of the emotional reaction to the different types of IAPS pictures 
in relation to CU traits shows inconsistent results, namely decreased distraction from 
distressing pictures in youths with high CU traits, compared to the control group 
(Kimonis et al., 2016; Kimonis, Frick, Cauffman, Goldweber, & Skeem, 2012), or equal 
distraction (Kimonis, Frick, Muñoz, & Aucoin, 2008). Hence, it remains to be 
determined if CU traits play a role in the relatively intact emotional Go/No-go 
performance in ODD/CD youths, but impaired performance in ASD youths. 
Despite its strengths, such as the direct comparison of an ASD and an ODD/CD 
group, and its focus on an emotional Go/No-go task, our study also showed 
limitations. The emotional Go/No-go task tapped into multiple processes (behavioral 
inhibition, attentional bias, recognition of emotional valence, working memory and 
reversal learning), making it difficult to precisely pinpoint why subjects with ASD had 
difficulty with the task. In addition, as half of the trials contained No-Go-stimuli, we 
did not apply a pre-potent task. Both groups also contained a substantial amount of 
participants using medication. Although antipsychotics were stopped two days 
before, and stimulants on the test day, we cannot rule out any medication effects. 
208 209
Chapter 6 Emotional Go/No-go in ODD/CD and ASD
6
 In conclusion, despite the fact that ODD/CD and ASD are both associated with 
behavioral inhibition and emotion processing difficulties, adolescents with ODD/CD 
group performed very much in the range of typical controls, whereas the adolescents 
with ASD were clearly slower than controls regardless of type of emotional valence. 
However, similar to ASD and ODD/CD was the lack of a ‘positive perception bias’ as 
present in controls who tend to interpret neutral valence as positive. This may suggest 
that the behavioral overlap of symptoms such as disobedience and unempathetic 
behavior, as shown by both clinical groups, may relate to a lack of positive perception 
bias.
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INTRODUCTION
Since the 1990s, callous-unemotional (CU) traits are viewed as the core of 
psychopathy. CU traits are defined by personality characteristics, such as: lacking 
guilt and empathy; being very egocentric; showing callous use of others for one’s 
own gain; and lacking normal emotionality, especially in showing a lack of anxiety. 
The overarching construct of psychopathy can be defined by the presence of three 
dimensions: (1) daring-impulsive behavior; (2) grandiose-manipulative behavior; and 
(3) callous-unemotional traits. The dimension of CU traits is related to increased 
levels of aggressive behavior, and more pervasive and persistent antisocial behavior 
(AB). Over the past decades there have been rapidly increasing efforts to investigate 
etiology, pathophysiology, defining signs and symptoms, and potential treatment 
modalities for CU traits. In 2013, CU traits were added to the DSM-5 as a specifier for 
a more severe form of Conduct Disorder (CD) labelled ‘with limited prosocial 
emotions’. This implies that the validity and relevance of CU traits is already 
established. Nevertheless, there still seem to be considerable gaps in our knowledge 
regarding CU traits.
 To contribute to our knowledge about CU traits, this thesis aimed to investigate 
the role of CU traits across disorders, by exploring clinical and cognitive aspects of 
CU traits in psychiatric samples of youths with CD and those without CD. To this end, 
this thesis investigated several topics:
•	 whether CU traits have validity as a classifier only in the context of conduct disorder 
(CD), or also disorders other than CD, either in combination with other forms of 
psychopathology or as a stand-alone construct (i.e., a separate DSM-diagnosis).
•	 whether findings of neurobiological and neuropsychological research on CU traits 
in youths support theories on neurobiological and neuropsychological 
underpinnings of psychopathy, and CU traits specifically. These theories focus 
either on the role of the amygdala and ventromedial prefrontal cortex (Blair, 2008), 
or a hormonal disbalance between cortisol and testosterone (Van Honk & Schutter, 
2006). This thesis addressed the question whether these theories are mutually 
exclusive or overlapping. Also, this thesis aimed to form further hypotheses 
regarding the etiology of CU traits.
•	 the presence of CU traits across non-CD disorders, that is, the likelihood that high 
CU traits could be present in specific disorders, such as attention-deficit/
hyperactivity disorder (ADHD), autism spectrum disorder (ASD), anxiety/mood 
disorders, disruptive behavior disorder not otherwise specified/oppositional defiant 
disorder (DBD-NOS/ODD). Furthermore, the impact of high CU traits on quality of 
life (QoL) across these non-CD disorders was investigated.
•	 how CU traits inform us on the clinical functioning and QoL in youths with non-CD 
disorders. More specific, the accuracy of the ICU to predict clinical symptoms and 
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QoL across non-CD disorders (ADHD, ASD, anxiety/mood, DBD-NOS/ODD, other 
diagnoses) was examined. Furthermore, it was investigated whether a clinically 
useful cut-off score on the ICU, above which clinical symptoms are meaningfully 
increased and QoL clinically meaningfully decreased, could be established.
•	 the interplay of emotion processing on response inhibition during an emotional 
neuropsychological task (i.e., emotional Go/No-go) in youths with ODD/CD, with 
ASD, and typically developing (TD) youths. Furthermore, it was investigated 
whether CU traits moderated results in the ODD/CD group as well as the ASD 
group.
Chapter 2
By following criteria for validation of psychiatric constructs (Robins & Guze, 1970), 
this thesis aimed to contribute to the existing literature by taking a broader perspective 
on the nosological status of CU traits by focusing on their validity as a classifier for 
CD, for disorders other than just CD and as a stand-alone construct (i.e., a separate 
DSM-diagnosis). Such criteria aim to establish either internal validity (e.g., that 
specific symptoms are typically present together and not with other symptoms) and/
or external validity (e.g., that specific symptoms are related to measures that are 
outside the defining symptoms such as prognosis or increased familial loading). 
These criteria are: (a) the construct has a consistent pattern of signs and symptoms, 
that is, signs and symptoms present in specific combinations (syndromes); (b) the 
construct can be delineated from other related diagnoses, that is, a syndrome shows 
no, or only limited, overlap with another syndrome; (c) the construct has a characteristic 
course and outcome, that is, a syndrome shows a predictable course and outcome 
which is similar between patients with the same syndrome; (d) the construct shows 
evidence of heritability from family and genetic studies, that is, a psychiatric syndrome 
shows increased prevalence among relatives; (e) data from laboratory studies 
demonstrate specific neurobiological and neuropsychological correlates of the 
construct, that is, a psychiatric syndrome is related to specific abnormalities in 
neurobiologic and neuropsychologic functions; and (f) the construct shows a 
characteristic response to treatment, that is, a syndrome improves (or deteriorates) 
during specific treatment procedures. I reviewed current literature, finding 206 
studies, including 6 reviews that might inform us on different aspects of CU traits.
 Findings showed that the presence of CU traits can be assessed reliably from 
school age, with preliminary data suggesting reliable assessment at preschool age 
as well. Although measures for assessment are still under development, a consistent 
pattern of signs and symptoms is found demarcating CU traits from other disorders. 
CU traits were found to be associated with a distinct pattern of conduct problems 
(CP) in CD, that is, the presence of CU traits was related to a more aggressive and 
more pervasive kind of CP. Furthermore, there were indications that the same might 
be true for oppositional defiant disorder (ODD) and attention-deficit/hyperactivity 
disorder (ADHD). Similarly, CU traits could be distinguished from other psychiatric 
diagnoses in juveniles, such as autism spectrum disorder (ASD), mental retardation, 
personality disorder, substance abuse, and mood and anxiety disorders. In addition, 
existing literature suggested that there is a characteristic course and outcome: the 
presence of CU traits in youth with disruptive behavior is increasingly stable with the 
increase of age and associated with increased levels of CP, delinquency, re-offense 
and/or substance use over longer periods of time from childhood up to adulthood. 
Moreover, as AB decreases with aging, CU traits seem to persist through life. In twin 
studies, genetic influences were shown to account for 43-81% of CU traits. 
Furthermore, social and biological environmental influences such as poor parenting 
and traumatization were found to cause a detrimental effect. Neuropsychological 
correlations could be found, in which findings indicated decreased prosocial 
reasoning, decreased responsiveness to distress cues, and decreased recognition 
of fearful and perhaps sad faces in youth with CU traits. Neurobiological differences 
could be detected as well, such as impaired amygdala functioning, impaired 
functioning of the ventromedial prefrontal cortex (vmPFC), impaired connectivity 
between these two brain areas, as well as decreased cortisol levels and physiological 
arousal. Finally, treatment was found to require specific attention in the presence of 
CU traits: CP are more severe at the start of the treatment, response to behavioral 
treatment is worse, and a more intensive treatment is required before improvement 
can be observed. Thus, supportive evidence for CU traits as a valid subtype of CD 
was found. 
 In conclusion, I showed that CU traits may be a useful specifier for disruptive 
behavior disorders in general. However, I found no compelling evidence for CU traits 
to be a useful specifier in other psychiatric disorders, or to mark CU traits as a 
stand-alone construct. Nevertheless, as there has been only limited research outside 
CP, the question remains whether CU traits outside CP constitute a clinical problem 
or not. 
Chapter 3
At the time of my review, existing models on the etiology of CU traits had been 
predominantly based on findings in adult psychopathy. However, I was interested in 
whether research regarding either CU traits or psychopathy in youths could be linked 
to two existing models on psychopathy: (a) the dual-hormone serotonergic hypothesis 
(DHS) and (b) the integrated emotions systems (IES) theory. DHS focused on the 
central role of hormonal imbalance with increased levels of testosterone and 
decreased levels of cortisol, leading to decreased emotional reactivity, decreased 
passive avoidance and thus to decreased moral reasoning as seen in psychopathy. 
IES focused on the role of decreased amygdala dysfunction, leading to decreased 
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empathic response to distress of others. Focusing strongly on different aspects of the 
etiology of psychopathy, these theories seemed mutually exclusive.
 I explored the validity of these models regarding the etiology of CU traits, aiming 
to integrate research findings regarding juvenile CU traits into the existing models. 
To this end, I investigated the literature (N = 75 studies) on neurobiological en neuro-
psychological underpinnings for CU traits. Results showed that youths with high CU 
traits show lower levels of prosocial reasoning, less psychological and physiological 
emotional responsivity, decreased emotion recognition of fearful faces, and decreased 
harm avoidance than youths with low CU traits. Furthermore, there seem to be specific 
neural correlates, such as a reduced response of the amygdala and a weaker functional 
connectivity between the amygdala and the vmPFC in response to emotional stimuli. 
Moreover, the findings from my review regarding CU traits in youths were grossly in 
line with these theories. As such, evidence for specific aspects in brain functioning 
that are related to psychopathy, such as decreased functioning of the amygdala and 
PFC, was found. Also, there is evidence for specific psychological aspects, such as 
low fearfulness, and neurocognitive impairments (decreased emotional reactivity, 
decreased recognition of fearful faces, decreased harm avoidance, decreased prosocial 
reasoning). Integrating these findings into the existing models on psychopathy, 
the two theories were shown to be complementary, rather than mutually exclusive. 
Both theories address the role of specific brain structures, such as the amygdala 
and PFC, psychological aspects, such as low fearfulness, and neurocognitive 
impairments. DHS extends the etiological model in emphasizing the testosterone/
cortisol ratio and the serotonergic system, while the IES adds the gene/environmental 
interplay and the noradrenergic system.
 In conclusion, I found that research regarding CU traits provides support for 
existing theories on the etiology of psychopathy. Furthermore, I found that the two 
most influential theories on psychopathy are not mutually exclusive, but mutually 
overlapping, and therefore, complementary.
Chapter 4
Studies regarding presence of high CU traits in non-CD disorders have been sparse. 
The prevalence of high CU traits in CD and in non-CD diagnoses (i.e., ODD, ADHD, 
no disruptive behavior disorder; DBD) in a clinical sample has been reported to range 
between 50% (CD) and 23% (no DBD). Thus, high CU traits seem to be limited not 
only to CD but also appear to be increased in youths with ODD and ADHD. However, 
evidence is rather limited and studies regarding the prevalence rates of high CU traits 
in non-DBD’s, such as ASD, Anxiety and Mood Disorder, or other disorders are still 
lacking. Moreover little is known regarding the impact of high CU traits in non-DBDs 
on quality of life (QoL).
 To increase our knowledge regarding CU traits outside CD, a sample of clinic 
referred youth (N = 1,018 participants) was studied. Parents rated their child’s level of 
CU traits and QoL. Diagnoses were clinically established by a child and adolescent 
psychiatrist in a multidisciplinary team. The odds for high CU traits were found to be 
significantly increased in ASD and DBD-NOS/ODD, while the odds for high CU traits 
were found to be significantly decreased in anxiety/mood Disorders. For ADHD and 
other diagnoses the odds for high CU traits were not significantly increased. A new 
and important finding was that, in all diagnostic groups, high CU traits were associated 
with lower QoL, and explained a significant proportion of variance (4-13%) in QoL 
beyond effects of age and gender. In contrast, education level of child or parents and 
police contacts were unrelated to QoL. Thus, high CU traits seem to related not only 
to increased CP in CD, but also to lower QoL in non-Conduct Disorders.
Chapter 5
CU traits have been related to more severe AB in the presence of CD. However, CU 
traits have been found outside CD as well. Yet, little is known about how CU traits 
inform clinical decision making in non-CD disorders. An often used instrument to 
assess CU traits, is the Inventory of Callous-Unemotional traits (ICU). The clinical 
usefulness of the ICU would increase if it was possible to define a clinically relevant 
optimal cut-off score based on the predictive value regarding quality of life and/or 
co-occurring levels of clinical symptoms. However, up until now, no widely accepted 
cut-off score for the ICU has been established. Hence, it is difficult to draw conclusions 
regarding the clinical relevance of the measured level of CU traits.
 Aiming to assess a clinically appropriate cut-off score for the ICU, I studied 
mostly the same clinical sample of youths as in the study described in chapter 4 
(N = 979 participants). The predictive accuracy of the ICU, and of the CD specifier 
‘with limited prosocial emotions’ (LPE), regarding QoL and clinical symptoms was 
poor to fair, and similar across disorders. As such, predictive accuracy of the ICU 
scores regarding QoL and clinical symptoms was not significantly better for the 
DBD-NOS/ODD group relative to other disorders. A significantly larger predictive 
accuracy of the ICU was found in relation to externalizing behavior compared to 
internalizing behavior, with similar accuracy across disorders. Overall, there was very 
little evidence for age effects. Hence, the ICU was predictive of QoL independent 
of age/developmental stage. In addition, taxometric analyses showed no evidence of 
a taxon underlying CU traits. Overall, our data suggest that there is no specific 
threshold at which liability for clinical symptoms or QoL drastically increases and this 
was similar for the different non-CD disorder groups, including the DBD-NOS/ODD 
group. Hence, the ICU seems to have limited clinical usefulness to predict QoL, 
internalizing and externalizing behavior scores in terms of a clear clinical cut-off, 
which is similar across non-CD disorders.
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Chapter 6
Dysfunctional inhibitory control of action and emotion plays an essential role in 
virtually all psychiatric disorders. Behavioral inhibition is essential for the development 
of goal-directed behavior and refers to interrelated processes: (a) inhibition of the 
initial pre-potent response to a stimulus, (b) stopping of an ongoing response, and (c) 
deflection of a response by competing events and responses. Both ODD/CD and 
ASD share poor empathic functioning and have been associated with impaired 
emotional processing and inhibitory control problems. However, no previous study 
has directly compared similarities and differences in these processes for the two 
disorders. An emotional Go/No-go task requiring differentiation between positive, 
negative and neutral pictures was administered to 52 adolescents with ODD/CD, 52 
with ASD and 24 typically developing controls. CU traits were assessed by self- and 
parent-report using the ICU. The rate of false positive reactions was similar in the 
groups. Reaction time in the ODD/CD group did not differ significantly from the 
controls on any of the three valence discriminations. In contrast, the ASD group was 
slower than the controls and the ODD/CD group on two of three valence discrimina-
tions (negative-neutral and negative-positive). Controls showed significant difficulty 
in contrasting positive with neutral pictures compared to negative-neutral or nega-
tive-positive pictures, whereas this effect was absent in both clinical groups. CU 
traits, comorbidity with ADHD, and medication use were not related to task 
performance. Adolescents with ODD/CD performed in the range of typical controls, 
whereas those with ASD were clearly slower than controls regardless of type of 
emotion. Both ASD and ODD/CD differed from controls who presented a ‘positive 
perception bias’ by being rather slow in differentiating positive from neutral valence. 
This suggests that the overlap of poor empathic functioning between ODD/CD and 
ASD may relate to a lack of positive perception bias.
GENERAL DISCUSSION AND CONCLUSION
As research on CU traits outside DBDs is sparse, this thesis aimed to investigate: (a) 
whether elevated CU traits can be found not only in CD, but in other disorders as well 
(chapters 2, 4 and 5); (b) the neurobiological and neuropsychological underpinnings 
of psychopathy (chapters 3 and 6); and (c) the clinical impact of high CU traits across 
disorders (chapters 4, 5 and 6).
Can CU traits be distinguished not only in CD, but in other disorders as well?
The sparse research on CU traits in non-CDs suggests that CU traits can be found 
outside CD as well. Furthermore, in this thesis I showed that CU traits may occur as 
a cross disorder phenomenon. Our data suggest clinicians should pay attention to 
CU traits also in non-CD disorders.
What are the cognitive and neural correlates of psychopathy and especially CU 
traits in youths?
In this thesis, I showed that the two most influential theories on the neurobiological 
underpinnings of psychopathy (i.e., decreased response of the amygdala to threat 
and dysfunctional signal processing in the amygdala and ventromedial prefrontal 
cortex; and hormonal disbalance between decreased cortisol and increased 
testosterone) are not mutually exclusive, but mutually overlapping, and therefore, 
complementary. Furthermore, I showed that research findings in youths with CU 
traits, and especially with CP, seem comparable to findings in adult psychopathy. As 
such, research regarding CU traits provides support for existing theories on the 
etiology of psychopathy.
When aiming to broaden our knowledge on the neurocognitive correlates of CU traits, 
that is, investigating the moderating role of CU traits on performance on an emotional 
Go/No-go task, I did find differential effects of diagnoses. The ASD group showed 
difficulty in contrasting negative pictures with neutral and with positive pictures. 
Controls showed significant difficulty in contrasting positive with neutral pictures. 
However, I did not find significant effects for CU traits. 
What is the clinical impact of high CU traits across disorders? 
Although there is increasing knowledge regarding the impact of CU traits in the 
presence of DBDs (i.e., raised levels of AB), less is known about CU traits outside 
DBDs. In this thesis I showed that high CU traits are related to low QoL even in 
disorders that are not per se associated with an increased risk for high CU traits. 
Furthermore, the ability of an assessment measure for CU traits (i.e., the ICU) to 
predict QoL was found to be similar in DBD-NOS/ODD and other diagnoses. Hence, 
assessment of CU traits should not be limited to DBDs only.
224 225
Chapter 7 Summary and General Discussion
7
CLINICAL IMPLICATIONS
The increasing research on CU traits shows promising results regarding its use for 
designating an important subgroup of children and adolescents with severe conduct 
problems (Frick, Ray, Thornton, & Kahn, 2014b), as well as the underlying neuro-
psychological and neurobiological mechanisms (Blair, 2013). This thesis aimed to 
contribute this existing knowledge by investigating whether CU traits can be 
distinguished not only in CD, but in other disorders as well, and the clinical impact of 
high CU traits across disorders. In this section I will discuss implications of the 
findings in this thesis, aiming to address important topics of scientific debate from a 
broader perspective:
•	 Informant perspective
•	 Assessment of CU traits in DSM-5
•	 Validity of the ICU
•	 Sub-dimensions of the ICU
•	 CU traits in the presence of ASD
•	 Therapeutic implications of CU traits
•	 Relevance of CU traits as a diagnostic construct
Informant perspective
The informant perspective is a topic that has gained much attention in the research 
of psychopathy, because self-report might be biased and either lead to over-
reporting, inherent to the diagnostic construct and in particular the boasting 
component (Rogers et al., 2002), or under-reporting of the actual level of psychopathic 
traits (Frick et al., 2003). Self-reported psychopathy may be a better predictor or 
recidivism of criminal behavior than the clinician-rated Psychopathy Checklist: Youth 
Version (PCL:YV; Forth, Kosson, & Hare, 2003), which is seen as the golden standard 
to diagnose psychopathy (Douglas, Epstein, & Poythress, 2008). This might be due 
to the fact that adolescents are more connected with their internal states, motivations, 
and behaviors than others (Salekin, 2008). However, others report that there are no 
indications that any type of informant is more reliable regarding either CU traits or 
psychopathy (Frick et al., 2003; Vahl et al., 2014). Comparison of self- and parent 
report questionnaires, such as the ICU and the Antisocial Process Screening Device 
(APSD; Frick & Hare, 2001), Youth Psychopathic traits Inventory (YPI; Andershed, 
Kerr, Stattin, & Kevander, 2002), Child psychopathy Scale (CPS; Lynam, 1997), and 
PCL:YV (Fink, Tant, Tremba, & Kiehl, 2012) showed low agreement. Others found 
moderate correlations (.32-.43, p < .001; Decuyper, De Caluwe, De Clercq, & De 
Fruyt, 2014), and reasonable agreement (.57; Kumsta, Sonuga-Barke, & Rutter, 2012) 
between the ICU-SR and ICU-PR. Similar to the psychopathy scales, this does not 
necessarily indicate that information from one source or another is incorrect or invalid 
(Decuyper et al., 2014). Yet, regarding developmental behavioral problems, parent- 
report might be more accurate than self-report (Shaffer, 1994). Nevertheless, it is 
unclear whether parent-report indeed was a useful way to assess CU traits in a clinical 
sample, not containing youth with CD. In conclusion, self-report of CU traits appears 
to be quite useful and valid, though it may convey other information than is provided 
by parent report. 
Assessment of CU traits in DSM-5
Now that the DSM-5 has adopted CU traits with a specific definition, it seems important 
to investigate whether the construct of CU traits, as defined in the DSM-5, is similar to 
the construct I have used. In this thesis, I used the ICU (containing 24 items) to assess 
CU traits. However, as the DSM-5 defines four items of which at least two have to be 
present to fulfill the LPE specifier, the ICU and the LPE specifier do not map one-to-one 
to each other. Several studies have been conducted that derived a specifier from 
questionnaires such as the ICU. Such studies have been using complete assessment 
scales for either CU traits or psychopathy that contain a CU subscale. Such a CU (sub)
scale is implied to equal the LPE specifier (e.g., Latzman, Malikina, Hecht, Lilienfeld, & 
Chan, 2016). In other studies, a number of scale questions is condensed according to 
the specifier (e.g., Colins & Andershed, 2015). In a large sample of 2,257 adolescents, 
a set of four items from the ICU assessed a single underlying CU construct, which was 
superior to an eight-item set in identifying severe and aggressive AB in community 
youth (Kimonis et al., 2015). These findings imply a set of 4 questions to define CU traits 
is enough. However, in detained female adolescents, the LPE specifier (using the ICU 
as well as psychopathy- questionnaires) identified a group of seriously antisocial 
individuals, though not with more psychiatric morbidity (Colins & Andershed, 2015). 
Authors reason that their study sample might not have been an appropriate sample to 
test the diagnostic value of the LPE specifier in the absence of CD and recommended 
general population studies. Because of the inconsistencies found in previous research, 
and to further standardize and improve the assessment of CU traits, the Clinical 
Assessment of Prosocial Emotions (CAPE; Frick, 2013) has been developed. This is an 
8-item questionnaire using a dichotomous (yes/no) coding system. One of the strengths 
of this questionnaire is that, if a symptom is present, the CAPE provides additional 
questions to verify the correctness of the given answer. However, studies using this 
instrument are still lacking, and the validity of the CAPE has to be established yet. 
Further, there are no studies yet that directly compared the LPE specifier and the ICU 
or ICU-derived specifier in the same sample. Regarding the ICU, it seems reasonable 
to assume that the ICU assesses CU traits as defined by the LPE, especially when 
taking in mind that both have their roots in the same assessment measure (i.e., APSD) 
psychometrically, and that the ICU contains more symptoms than the LPE specifier to 
assess CU traits. 
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Validity of the ICU
In this thesis, the ICU has been used as assessment scale to measure CU traits in the 
consecutive studies. However, there is still debate about how to best assess either 
CU traits and psychopathy (Patrick & Drislane, 2015; Salekin, 2016). This might be 
due to incorrect theoretical constructs, but also to insufficient validity of assessment 
instruments. Hence, a next question is whether the ICU was the best way to assess 
CU traits as a predictive measure. One way to answer this question is by comparing 
this questionnaire to psychopathy measures. Compared to the APSD, which lead to 
the ICU, the ICU has shown improved internal consistency (Kimonis et al., 2008; 
Roose, Bijttebier, Decoene, Claes, & Frick, 2010; Sharp & Vanwoerden, 2014). 
Compared to the YPI, the ICU showed similar findings when investigating the theory 
of mind paradigm (Sharp & Vanwoerden, 2014), and a reading comprehension test 
(Vaughn et al., 2011). Nevertheless, differential results were found regarding emotion 
recognition, that is, the CU dimension of the YPI was related to deficits in recognizing 
anger in postures and pain in faces, whereas the ICU was related to enhancement of 
recognizing disgust in postures and anger in faces (Wolf & Centifanti, 2014). 
Compared to the PCL:YV, the ICU showed a negative correlation between right 
amygdala responses and severity of violation ratings, whereas PCL:YV scores were 
negatively correlated with left amygdala responses (Harenski, Harenski, & Kiehl, 
2014). Moreover, none of these measures even reached significant group classification 
agreement with criminal behavior (Fink et al., 2012). Furthermore, the ICU was found 
to differentiate between youth with conduct disordered either fulfilling or not fulfilling 
criteria for LPE, whereas the APSD did not (Vanwoerden, Reuter, & Sharp, 2016). To 
our knowledge, the ICU has not been compared yet with more recent scales that aim 
to assess CU traits solely, such as the University of New South Wales CU traits scale 
(Dadds, Fraser, Frost, & Hawes, 2005). As such, the ICU does not seem to be less 
reliable than other scales. However, recent studies challenge the validity of the ICU. 
The parent-report version of the ICU demonstrated a relatively poor fit to the data 
(Hawes, Byrd, et al., 2014), further item refinement seems needed and a two-factor 
solution using a shortened ICU is proposed (Waller et al., 2015). The self-report 
version of the ICU showed weak internal validity (Colins, Andershed, Hawes, Bijttebier, 
& Pardini, 2015), and no meaningful distinction based on CU traits alone was possible 
(Feilhauer, Cima, & Arntz, 2012). Furthermore, it has been discussed that the ICU 
does not include items on unemotionality as implied by the term CU traits (Lahey, 
2014). Nevertheless, further research is needed to clarify whether the ICU, or an 
adjusted version, compared to other assessment questionnaire containing a 
CU-dimension, is the best method to assess CU traits in a clinical sample.
Sub-dimensions of the ICU
In chapter 5, I found the unemotional dimension of the ICU to perform less well in 
predicting CBCL and Kidscreen-27 scores that the callous and uncaring dimensions. 
The validity of the unemotional dimension of the ICU has been questioned previously. 
Correlational patterns of the unemotional dimension were found to be different from 
the patterns that the callousness and uncaring dimensions showed (Berg et al., 2013; 
Kimonis, Fanti, Isoma, & Donoghue, 2013). For the unemotional dimension, non-sig-
nificant correlations were found with the YPI (Colins et al., 2015; Pechorro, Ray, 
Barroso, Maroco, & Gonçalves, 2016), with the APSD and CPS (Roose et al., 2010), 
with aggression and rule-breaking (Waller et al., 2015). Furthermore, the callousness 
and uncaring dimensions were found to be more tied to externalizing behavior, 
whereas the unemotional dimension seems to be more tied to internalizing behavior 
(Latzman, Lilienfeld, Latzman, & Clark, 2013). Recent evidence suggests that the 
unemotional dimension is phenotypically and genetically distinct from the other two 
dimensions (Henry, Pingault, Boivin, Rijsdijk, & Viding, 2016). Hence, some of the 
lack of predictive value reported may be a consequence of problems with the 
measure rather than with the construct. The items of the unemotional subscale aim to 
capture behavior related to not showing one’s emotions, which may be perceived by 
parents as neutral in relation to clinical symptoms. It also has been reasoned that the 
unemotional dimension might indicate hiding from emotions, rather than a general 
lack of, or superficial expression of emotion (Hawes, Byrd, et al., 2014). The other 
subscales aim to capture behavior that is related to being coldhearted (callousness) 
and not being involved in others (uncaring), which may be perceived by parents as 
clinical symptoms themselves, and therefore easier to report. Recently, it also has 
been discussed that the factor structure of the ICU could be due to method variance 
related to how the questions are formulated in the ICU (Paiva-Salisbury, Gill, & Stickle, 
2016). Therefore, it has been recommended to only use the total ICU score as a 
continuous measure and not to use the subscale structure (Ray, Frick, Thornton, 
Steinberg, & Cauffman, 2016). Interestingly, in chapter 5 I found that, overall, the 
callous dimension was found to best predict CBCL and Kidscreen-27 scores. This 
implies inferior psychometric properties not only for the unemotional, but also the 
uncaring dimension. This discussion underscores the need for consensus regarding 
the construct of CU traits, and, more specifically, the need for further research to 
identify which specific dimensions of the ICU predict either elevated clinical symptoms 
or decreased QoL.
CU traits in the presence of ASD
Both psychopathy and ASD are both disorders that have been related to decreased 
empathic functioning (Charman et al., 1997; Ellis, 1982). As such, it may be not 
surprising that I found youths with diagnoses of ASD to be more likely to have high 
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than low CU traits (chapter 4). However, with the increase of research on psychopathy 
and CU traits, the role of CU traits has been increasingly investigated in youths with 
ASD. Thus, it was found that the correlation between severity of CU traits and ASD 
traits was extremely low, and callous AB did not appear to result from those cognitive 
deficits that are core to autistic disorders, such as ‘mindblindness’ and executive 
dysfunction (Rogers, Viding, Blair, Frith, & Happé, 2006). Furthermore, youths with 
ASD were found to have dysfunctional cognitive but not affective empathy, whereas 
youth with conduct problems and high CU traits had dysfunctional affective but not 
cognitive empathy (Jones, Happé, Gilbert, Burnett, & Viding, 2010; Schwenck et al., 
2012). Differences between ASD and high CU traits in conduct problems regarding 
neurobiological functioning (O’Nions et al., 2014) and genetic pathways (O’Nions et 
al., 2015) were found as well. Furthermore, while ASD is associated with decreased 
cognitive empathy (Baron-Cohen, Leslie, & Frith, 1985), this might even be increased 
in youths with high CU traits (Sharp & Vanwoerden, 2014). Hence, empathic deficits 
in ASD and in CP with high CU traits seem to stem from different origins. These 
findings are supported by family genetic research, showing that social communication 
difficulties and CU traits have unique etiological influences (O’Nions et al., 2015), and 
by fMRI research finding that youths with ASD and those with CD-high CU show 
differential brain responses to emotional faces (Klapwijk et al., 2015). Thus, 
callousness and unemotional behavior in ASD cannot automatically be referred to as 
CU traits. However, high CU traits in ASD seem to lead to similar deficits as in CP, 
such as impaired emotion recognition (Leno et al., 2015; Rogers et al., 2006). 
Therefore, identifying CU traits in ASD remains a challenge, because tapping 
behaviors like low emotion may mean something different in the presence of ASD or 
depression (e.g., parents might be rating anhedonia rather than lack of emotion or 
emotional manipulativeness). To further disentangle the meaning of reported 
behavioral traits further research is needed. Therefore, diagnostic procedures to 
assess CU traits across disorders need further refinement to improve sensitivity and 
specificity. Hence, refinement of assessment questionnaires is needed, as well as 
improvement of both biological and psychological test procedures.
Therapeutic implications of CU traits
A major topic in this thesis was to investigate the clinical impact of CU traits across 
disorders, because the presence of high CU traits may not only have implications 
regarding severity and treatment in CD, but also in other disorders. However, I have 
not addressed the moderating role of CU traits on treatment in this thesis. Currently, 
treatment studies in youths with high CU traits increasingly focus on family based 
interventions (Hawes, Price, & Dadds, 2014), on improving emotion recognition 
(Dadds, Cauchi, Wimalaweera, Hawes, & Brennan, 2012), and on eye contact in 
increasingly younger children (Dadds, Allen, et al., 2014). Some of these studies have 
shown to decrease levels of CU traits using methylphenidate (MPH; Blader et al., 
2013), although most often, improvement is reached by interventions using cognitive 
behavioral principles (Hawes, Dadds, Brennan, Rhodes, & Cauchi, 2013; Kolko et al., 
2009; Lochman et al., 2014). Aspects, such as focusing on positive emotions (Salekin, 
Tippey, & Allen, 2012), decreasing psychological aggression and inconsistent 
parenting (McDonald, Dodson, Rosenfield, & Jouriles, 2011), and early appropriate 
mind-related communication (Centifanti, Meins, & Fernyhough, 2015) were found to 
be effective. These are thought to be general parenting and therapeutic principles. 
However, as our research implies that CU traits may have clinical impact not only in 
CD, it seems important to address such therapeutic principles especially when 
patients score high on CU traits, either in- or outside CD.
Relevance of CU traits as a diagnostic construct
Recent research showed the importance and efficacy of long term treatment, starting 
at a young age of youths with AB. Early intervention has been shown to be efficacious 
in preventing adult psychopathology in high-risk early-starting conduct-problem 
children (Dodge et al., 2015). As such, in this thesis, I have aimed to increase our 
knowledge regarding the usefulness of classifying CU traits, and thus, to improve 
algorithms for diagnostic decision making. Nevertheless, current psychiatric 
classification is not well supported by research findings (Carragher, Krueger, Eaton, 
& Slade, 2015). As correlations between internalizing and externalizing symptoms 
have been described as large, and comorbidity might result from common, underlying 
core psychopathological processes (Krueger, 1999), it may be important to focus on 
combinations of symptoms and personality traits rather than on ‘overall’ diagnoses 
(Krueger & Markon, 2014). Therefore, our findings may be supportive of the 
assumption that psychopathology does not exist in dichotomous entities (i.e., 
presence of absence of a disorder), and that liability for having one disorder increases 
liability for having another (Blanco et al., 2015; Caspi et al., 2014). As such, CU traits 
may be a symptom dimension which should be seen as part of a general tendency 
towards psychopathology, implying that it may be more important to shift diagnostic 
thinking from a categorical perspective to a dimensional perspective (Krueger & 
Markon, 2011), in which CU traits may be part of more clinical DSM diagnoses than 
only CD. This would fit the Research Domain Criteria (RDoC) project that has been 
started in 2009 to develop a research classification system for mental disorders 
based upon dimensions of neurobiology and observable behavior. RDoC supports 
research to explicate fundamental biobehavioral dimensions (such as CU traits) that 
cut across current heterogeneous disorder categories (Cuthbert & Insel, 2013). 
 Although CU traits may be present outside CD, still little is known about CU traits 
as a dimension that may moderate signs and symptoms, and treatment results 
across disorders. The signs and symptoms related to CU traits (i.e., callous/uncaring 
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behavior) may be seen as an important and necessary, though not sole sub-dimension 
to diagnose psychopathy, and as the result of neurobiologic dysfunction showing in 
decreased responsivity of the amygdala and dysfunction in the vmPFC and striatum 
(Blair, 2013). The combination of CU traits and CD has been found to lead to increased 
levels of (various) aggressive behaviors (see e.g., Frick, Ray, Thornton, & Kahn, 
2014a) and may be related to psychopathy in adulthood (Frick et al., 2014b). As such, 
CU traits have been related to antisocial behavior in DSM-5. The evidence as to 
whether CU traits predict treatment outcome, and regarding the malleability of CU 
seems to be inconclusive (Wilkinson, Waller, & Viding, 2016). Moreover, the related 
neurobiologic dysfunctions also do not have to be limited to CD only. In the absence 
of CD, emotion processing may be impaired as well in the presence of other psycho-
pathology. This in turn may lead to specific difficulties that complicate the primary 
disorder. In line with this, this thesis showed lower QoL in the presence of high CU 
traits across disorders (chapter 4). However, our knowledge on this topic to define 
mechanisms is still limited. Nevertheless, theories about how CU traits outside CD 
moderate QoL remain speculative. Furthermore, I do not know whether CU traits 
should be seen as comorbidity, that is, whether CU traits should be seen as a disorder 
in itself. However, evidence to see CU traits as a taxon is lacking. Moreover, research 
suggests that a CD diagnosis by itself seems the most clinically to discriminate 
between detained boys with varying levels of psychiatric problems and antisocial 
behavior, while incorporating the CU traits specifier into CD seems to of restricted 
usefulness (Colins, 2016). As such, CU traits seem only indicative as a marker of 
severity (Lahey, 2014).
 CU traits apparently capture an aspect of functioning (and maybe  psychopathology) 
that is not captured by traditional dimensions incorporated in the widely used Child 
Behavior Checklist (CBCL; Achenbach, 2009). The CBCL is a widely used and 
standardized assessment of children’s behavioral/emotional problems, rated by 
caregivers on items describing the children currently or within the last 2 months. 
Research on CU traits is hampered by the fact that current versions of the CBCL do 
not contain items that tap the CU construct. Previous versions of the CBCL contained 
items that refer to CU traits, and as such, have been used in previous research. Such 
items were: “acts sneakily”, “does not feel guilty”, “manipulates people”, “fast or 
smooth talker”, “can’t trust what he says” (Pardini et al., 2006). The preschool version 
(Achenbach & Rescorla, 2013) still contains items, such as: “does not seem to feel 
guilty after misbehaving”, “punishment does not change behavior”, “seems 
unresponsive to affection”, “shows little affection toward people”, “shows too little fear 
of getting hurt” (Willoughby, Waschbusch, Moore, & Propper, 2011). However, as the 
current primary and secondary school versions of the CBCL contain only one item 
referring to CU traits (“does not feel guilty”), important information may be lost 
regarding prosocial emotions, and emotion processing in everyday clinical practice, 
as well as research. As such, findings from this thesis show that it may be important 
to incorporate items that relate to CU traits in diagnostic procedures.
DIRECTIONS FOR FUTURE RESEARCH
Increasing the nosological validity of CU traits seems to be important because CU 
traits may inform us on clinical functioning in- and outside CD. However, the call for 
more research in youths with psychopathology other than CD to evaluate the 
specificity of CU traits to CD versus other disorders (Moffitt et al., 2008) has been 
addressed only marginally up till now. Furthermore, the findings of our studies as 
described in this thesis are not unequivocal. To strengthen or discard our findings, 
further research is needed. In this section I will discuss possible directions for future 
research:
•	 Do CU traits have an adaptive value?
•	 Genetic origins of CU traits
•	 CU traits in infancy
•	 Cross-cultural prevalence of CU traits
•	 Gender differences regarding CU traits
•	 Personality disorder versus mental disease
•	 CU traits versus psychopathy
•	 Secondary psychopathy versus primary psychopathy
•	 CU traits and below average intellectual functioning
•	 Treatment of CU traits
•	 Incremental value of CU traits
Do CU traits have an adaptive value?
Given the high rate of CU traits in community samples in those without a diagnosis of 
CD, the question rises whether CU traits might have an evolutionary adaptive value. 
Regarding adult psychopathy, it has been postulated by Cleckley (1941) that there 
are psychopaths without a criminal record, and that psychopaths might be found in 
almost any profession or social class. These became known as ‘successful 
psychopaths’ (for a review, see (Hall & Benning, 2006). Indeed, it has been argued 
that psychopathy may be better understood, not only as a psychopathological 
disorder, but also as a strategy based on traits and tradeoffs, or as an adaptive 
strategy to deal with hostile psychosocial environments (Ribeiro da Silva, Rijo, & 
Salekin, 2015). Yet, there is discussion about how to understand this type of 
noncriminal psychopathy, which is hampered by methodological problems in the 
studies on this topic (Hall & Benning, 2006). Nevertheless, successful psychopaths 
may have intact or enhanced neurobiological functioning, and especially intact 
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executive functioning (Johnson, 2012), leading to less impulsivity and criminal 
behavior, which helps them to achieve their goals using more covert and nonviolent 
methods (Gao & Raine, 2010). Regarding CU traits in youths, it can be hypothesized 
that these traits in typically developing youths may have positive/protective 
developmental implications, because of perceived ‘emotional stability’ and ‘low 
anxiousness’. Indeed, recent research showed that youths with high CU traits 
remained low-risk for anxiety, depressive symptoms, narcissism, and aggression 
(Eisenbarth, Demetriou, Kyranides, & Fanti, 2016). Nevertheless, more research is 
needed. 
Genetic origins of CU traits
Family genetic studies have shown a moderate to strong genetic influence on CU 
traits (see also chapter 2), while significant associations between CU traits and gene 
variants that affect monoamine oxidase A (Fowler et al., 2009), catechol-O-methyl-
transferase (Fowler et al., 2009; Hirata, Zai, Nowrouzi, Beitchman, & Kennedy, 2013), 
serotonin transporter (Fowler et al., 2009; Moul, Dobson-Stone, Brennan, Hawes, & 
Dadds, 2015; Sadeh et al., 2010), prolactine receptor (Hirata et al., 2015), and 
brain-derived neurotrophic factor (Willoughby, Mills-Koonce, Propper, & Waschbusch, 
2013) were found. In the past few years research showed significant inverse 
correlations between CU traits and the oxytocin receptor (OXTR) gene (Dadds, Moul, 
Cauchi, Dobson-Stone, Hawes, Brennan, & Ebstein, 2014; Dadds, Moul, Cauchi, 
Dobson-Stone, Hawes, Brennan, Urwin, et al., 2014), which may be haplotype 
dependent (Beitchman et al., 2012). The expression of OXTR gene in relation to CU 
traits may be differentially related to in- or externalizing problems (Cecil et al., 2014), 
and to differential activation of brain regions (Kumsta, Hummel, Chen, & Heinrichs, 
2013). As the OXTR gene has been shown to be associated with sociability, amygdala 
volume, and differential risk for psychiatric conditions (Brune, 2012), this gene may 
play a role in the development of CU traits. These findings have been supported by a 
recent study showing a significant association between CU traits and low salivary 
oxytocin levels in adolescent boys with conduct problems (Levy et al., 2015). However, 
as other genes are implied to play a role as well, more research is needed to clarify 
the specific role of the different genes. Furthermore, it needs to be investigated 
whether CU traits, as seen across disorders, indeed are related to the same genetic 
underpinnings.
CU traits in infancy
As discussed in chapter 2, developmental roots of CU traits may lie in early infancy, 
in which genetics and parenting together (Willoughby et al., 2013) may lead to the 
neurobiological and -psychological underpinnings, as well as the attachment style 
(Buck, 2015) needed to express high levels of CU traits. Even when CU traits are 
elevated, a higher mother-child mutually responsive orientation and father-child 
shared positive affect have been shown to predict a decrease in future behavior 
problems (Kochanska, Kim, Boldt, & Yoon, 2013). Nevertheless, it seems difficult to 
assess CU traits in preschoolers. However, research has shown that higher levels of 
CU traits in preschoolers were significantly associated with higher levels of conduct 
problems (for a review see (Longman, Hawes, & Kohlhoff, 2016). Furthermore, 
assessment of CU traits at age 3 years can be done in a valid and useful manner 
(Ezpeleta, de la Osa, Granero, Penelo, & Domenech, 2013), and may identify children 
with socialization problems, regardless whether they do or do not show CP (Ezpeleta, 
Granero, de la Osa, & Domenech, 2015). Moreover, decreased negative emotional 
reactivity at age 6 months was found to be significantly correlated with high CU traits 
at age 3 years (Willoughby et al., 2011). As such, these findings imply not only the 
possibility but also the need for early identification of CU traits. There is evidence for 
the malleability of CU traits in early life (Waller et al., 2014), and reducing ineffective 
parenting was found to reduce CU traits (Elizur, Somech, & Vinokur, 2016). 
Furthermore, poor monitoring of parents at age 3 has been found to predict CU traits 
at age 6, while CU traits at age 3 have been found to predict positive parenting at age 
6 (Brown, Granero, & Ezpeleta, 2016). As such, these findings show that, despite 
strong genetic influences, parenting may moderate CU traits as well. Hence, there is 
a need to develop early intervention programs.
Cross-cultural prevalence of CU traits
Research on cross-cultural differences regarding either CU traits or psychopathy has 
been limited. In a sample of Hispanic and Black youths living in New York City, no 
significant cross-cultural differences were shown on ICU scores (Horan, Brown, 
Jones, & Aber, 2015). In contrast, in a sample of Hispanic, Black and Caucasian 
offenders in the U.S.A., significant differences regarding item scores on a psychopathy 
measure were found cross-culturally (Tsang, Piquero, & Cauffman, 2014). In Hong 
Kong Chinese youths, modest construct validity was shown regarding expected 
relationships with internalizing and externalizing behavior problems, although CU 
traits may have a different meaning in China (Fung, Gao, & Raine, 2010). From these 
studies it seems that there may be cross-cultural differences in CU traits, and that the 
meaning of CU traits may show cross-cultural differences as well. These first 
impressions need further exploration to avoid stigmatization of behavior that is 
perceived as correct in one culture, but incorrect in another.
Gender differences regarding CU traits
In this thesis, gender differences were addressed only marginally. Nevertheless, in 
girls high CU traits were found to be related to increased internalizing behavior and 
suicidality (Sevecke, Lehmkuhl, & Krischer, 2009). CU traits were also found to predict 
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ODD in girls, though not boys (Hemphälä & Tengström, 2010). Furthermore, 
adolescent girls with CD were found to show high CU traits more frequently than boys 
with CD (Silverthorn, Frick, & Reynolds, 2001). CP are expressed as relational 
aggression more frequently in girls than in boys (Crapanzano, Frick, & Terranova, 
2010; Marsee, Silverthorn, & Frick, 2005), while relational aggression in girls seems 
to be related to high CU traits (Marsee et al., 2005). No substantial differences were 
found between boys and girls regarding genetic and non-shared environmental 
influences on the etiology of CU traits (Ficks, Dong, & Waldman, 2014). Thus, high CU 
traits might present themselves differently between girls and boys with CP. However, 
it remains unclear whether gender differences regarding CU traits outside CP can be 
detected. 
Personality disorder versus mental disease
In line with the above it has been questioned whether either psychopathy, and thus, 
high CU traits should be seen as a severe personality disorder (i.e., a set of 
co-occurring personality traits), or a psychiatric disorder (i.e., mental illness leading 
to decreased accountability). As the DSM primarily assesses behaviors, it may 
correctly be seen as a syndrome (Crego & Widiger, 2015). However, because a 
personality disorder as well as a psychiatric disorder may be classified as a syndrome, 
this does not answer the question. Research has shown neurobiological and neuro-
psychological abnormalities in case of high CU traits (Blair, 2013), and genetic 
underpinnings (e.g., Cecil et al., 2014; Dadds, Moul, Cauchi, Dobson-Stone, Hawes, 
Brennan, & Ebstein, 2014). Hence, it can be reasoned that genes and neurobiology 
play an important role in the development of the brain, and thus, the presence of CU 
traits. However, parenting and attachment seem to play an important role in the 
development of CU traits as well (for reviews, see (Frick et al., 2014b; Ribeiro da Silva 
et al., 2015). Furthermore, up till now, evidence is too small to see either CU traits and 
psychopathy as a mental illness. Nevertheless, to clarify this problem, more 
longitudinal studies are needed to investigate both developmental pathways from 
early childhood, as well as treatment studies. 
CU traits versus psychopathy
There is a vivid discussion going on regarding how to define psychopathy, which 
personality dimensions are essential (e.g., Lilienfeld, Watts, Francis Smith, Berg, & 
Latzman, 2015; Miller & Lynam, 2015), and specifically, whether CU traits should be 
seen as the core of psychopathy or whether more personality dimensions need to be 
taken into account to diagnose psychopathy (Kyranides, Fanti, Sikki, & Patrick, 2016; 
Patrick & Drislane, 2015). It has been argued that CU traits seem to designate a 
distinct group of youths with severe conduct problems and with different social, 
biological, cognitive, and emotional characteristics, whereas the other dimensions of 
psychopathy do not designate such differences (Frick & Ray, 2015). However, others 
have argued that CU traits may be important to the construct of child psychopathy 
(i.e., impulsivity and narcissism), though not the core of psychopathy. Thus, CU traits 
are not seen as more important than the other dimensions, and the other dimensions 
should be taken into account as well when diagnosing psychopathy (Salekin, 2016). 
In contrast, it has been suggested to drop the boldness dimension from psychopathy 
(Vize, Lynam, Lamkin, Miller, & Pardini, 2016). Furthermore, there has been discussion 
regarding the necessity of AB to the construct of psychopathy (Skeem & Cooke, 
2010). At least in adult psychopathy, AB plays an essential role in psychopathy 
(Neumann, Hare, & Pardini, 2015). Without this dimension, psychopathy would be “a 
configuration of traits that is interesting to look at but that has little real world 
consequence, reducing psychopathy to a sort of boutique personality disorder” 
(Miller & Lynam, 2015). Moreover, the psychopathic syndrome might be “the most 
dangerous and virulent constellation of personality traits that one can imagine” 
(Crego & Widiger, 2015). As CU traits have been shown to be related to more severe 
conduct problems in youths (Frick et al., 2014b), CU traits have been adopted by the 
DSM-5. However, the other dimensions of psychopathy, as well as the diagnosis 
‘psychopathy’ have not been adopted, which might be related to the fact that the 
construct of psychopathy in youths remains a controversial issue (Edens, Skeem, 
Cruise, & Cauffman, 2001; Ribeiro da Silva, Rijo, & Salekin, 2013). Thus, the question 
remains whether CU traits, as formulated in the CD specifier ‘with limited prosocial 
emotions’ really taps the psychopathy construct. Our research group, as others 
(Rowe et al., 2010), has shown that CU traits can be assessed outside CD, and that 
increased levels of CU traits have clinical implications regarding quality of life outside 
CD as well (chapter 4). However, I am not inclined to diagnose these children as 
psychopathic, only because of their high CU scores. As such, I concur with the 
opinion that psychopathy relates to a broader construct than only the combination of 
conduct problems and high CU traits. Nevertheless, to really appreciate the value of 
CU traits as a diagnostic entity, more research on CU traits outside CD is needed, 
such as for example, the impact of high CU traits on treatment in a child and 
adolescent psychiatric sample. Another research path might be the investigation of 
the impact of high CU traits in preschoolers referred for child psychiatric evaluation.
Secondary psychopathy versus primary psychopathy
In the discussion regarding the origins of CU traits, secondary psychopathy is often 
opposed to primary psychopathy. Whereas primary psychopathy is meant to reflect 
the original psychopathy construct of ‘inborn’ personality traits, secondary 
psychopathy is seen as reflecting ‘emotional numbness’ related to traumatization, 
and thus to ‘acquired’ personality traits (Kimonis, Frick, Cauffman, Goldweber, & 
Skeem, 2012; Krischer & Sevecke, 2008). This was also shown in a sample of severe 
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early deprived adoptees, in which more youths with high levels of CU traits were 
found, compared to non-deprived adoptees. Moreover, of those with high CU traits, 
only about 7.5% also had a diagnosis of CD (Kumsta et al., 2012). These findings 
imply that the construct of CU traits perhaps should be disentangled from the CD 
construct. This thesis provided evidence to broaden this discussion not only to early 
deprivation, but to other diagnostic entities as well. Nevertheless, further research is 
needed to improve the definition of CU traits across disorders. For this, it might be 
important to compare the ICU with instruments that either aim to assess emotionality 
or mood equivalents, to clarify which signs and symptoms are specific to CU traits, 
and which signs and symptoms exclude the presence of CU traits.
CU traits and below average intellectual functioning
In this thesis, youths with below average intellectual functioning were not studied 
specifically. Little is known about the relationship between intelligence and CU traits. 
Some studies report no relationship (Delisi et al., 2011; Fontaine, Barker, Salekin, & 
Viding, 2008; Salekin, Neumann, Leistico, & Zalot, 2004). Others report that youths 
with conduct problems and high CU traits have higher intelligence (Frick, O’Brien, 
Wootton, & McBurnett, 1994) or lower intelligence (Loney, Frick, Ellis, & McCoy, 1998) 
than those with low CU traits. CU traits were related to poor reading comprehension 
when controlling for intelligence (Delisi et al., 2011; Vaughn et al., 2011). Hence, 
findings regarding the relationship between CU traits and intelligence in CP have 
been contradicting (Allen, Briskman, Humayun, Dadds, & Scott, 2013), which might 
suggest that borderline intellectual functioning or mental retardation are probably not 
related to CU traits. However, youths with intellectual disability often show high 
prevalence of CP (Benson & Brooks, 2008), which are often accompanied with 
comorbidity such as emotional disorders and psychosis (Myrbakk & von Tetzchner, 
2008). Thus, it seems important not only to investigate whether below average 
functioning is related to CU traits, but also to investigate how below average intellectual 
functioning moderates the phenotypic expression of CU traits in both CD and non-CD 
disorders.
Treatment of CU traits
Although treatment of CU traits is still challenging (Wilkinson et al., 2016), early 
intervention programs, based on social-learning-based parent training have shown 
the capacity to lead to lasting improvement in CU traits (e.g., Hawes et al., 2013; 
McDonald et al., 2011; Somech & Elizur, 2012), while training in emotion recognition 
skills in school aged children showed promising results regarding improvement of 
affective empathy and CP, regardless of diagnosis (Dadds et al., 2012). As no specific 
neurotransmitter, neuroendocrinologic or signalling pathway has been localized 
regarding CU traits (see also (Glenn & Raine, 2008), it is not surprising that pharma-
cological studies in relation to CU traits are still limited. Nevertheless, these studies 
showed that MPH can accomplish a positive effect on CU traits (Blader et al., 2013) 
and on CP in the presence of CU traits (Waschbusch, Carrey, Willoughby, King, & 
Andrade, 2007). Stimulant medications as MPH have been found to increase 
noradrenalin and dopamine neurotransmission, and thus to improve performance of 
PFC tasks in subjects with ADHD (see (Hannestad et al., 2010). Problematic PFC 
functioning has been linked to CU traits as well (Blair, 2013). Hence, MPH may 
improve CU traits through improving executive functioning and sustained attention 
but also by increasing heart rate and blood pressure somewhat and thus 
by modulating arousal level. However, because the importance of a diagnostic entity 
lies in the predictive value for treatment, more work has to be done to improve non- 
pharmacological treatment (for a review, see (Hawes, Price, et al., 2014) as well as 
pharmacological treatment. As non-pharmacological treatment seems to become 
less effective by increasing age (Hawes, Price, et al., 2014), pharmacological 
treatment may be needed to accomplish a significant decrease in CU traits at older 
age. Thus, there is a clear need for further research on pharmacological interventions 
to improve CU traits.
Incremental value of CU traits
This thesis showed that CU traits may be important as a diagnostic construct not only 
inside, but outside CD as well. Nevertheless, it remains difficult to assess the validity 
of CU traits both out- and inside CD. Although our knowledge regarding AB is 
increasing, its developmental taxonomy still has its difficulties. Different distinctions 
have been made, such as early-onset vs. adolescent-onset (Moffitt, Caspi, Harrington, 
& Milne, 2002), proactive vs. reactive aggression (Bezdjian, Tuvblad, Raine, & Baker, 
2011; Marsee & Frick, 2007), and high vs. low CU traits. These constructs seem to 
overlap with each other, but do not seem to represent similar entities (Hyde, Burt, 
Shaw, Donnellan, & Forbes, 2015). As such, our findings that the predictive accuracy 
of CU traits regarding QoL was found to be limited across disorders, and that CU 
traits do not seem to moderate performance on an emotional Go/No-go task raises 
questions about the clinical usefulness of CU traits. Indeed, the incremental value of 
CU traits is debated (Colins & Andershed, 2015). Thus, more research is needed to 
clarify the differences and similarities between the diagnostic constructs, and 
especially, to clarify which of these constructs has significant clinical value.
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CONCLUSION
In sum, the present thesis showed that CU traits constitute a reasonably valid 
construct within CD, but can be assessed outside CD as well. High CU traits have 
been found to occur as a cross disorder phenomenon, and to be related to decreased 
QoL even in disorders that are not per se associated with an increased risk for high 
CU traits. The usefulness of an assessment measure for CU traits (i.e., the ICU) to 
predict QoL was found to be moderate at best, and not to differ between DBD-NOS/
ODD and other diagnoses. Furthermore I showed that CU traits seem to be related to 
specific neurobiological functioning which might lead to major problems regarding 
daily life functioning. To decrease the burden of dysfunction for individuals as well as 
society, it is important to find meaningful preventive and therapeutic interventions. 
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INLEIDING
Dit proefschrift beschrijft onderzoek naar klinische en cognitieve aspecten van het 
diagnostisch construct callous-unemotional traits (CU traits). CU traits1 worden 
gekenmerkt door symptomen als een gebrek aan empathie, kilheid/oppervlakkig-
heid, gebrek aan spijt of schuldgevoel. CU traits worden sinds de jaren 90 van de 
vorige eeuw gezien als een belangrijke component van psychopathie. Psychopathie 
zoals we het tegenwoordig bezien is voor het eerst beschreven in de jaren 40 van de 
vorige eeuw. Meestal wordt psychopathie gezien als een symptomencomplex, dat is 
opgebouwd uit drie dimensies: (a) ontremming/impulsiviteit, (b) sensatiezoekend 
gedrag/narcisme, en (c) kilheid/gemeenheid. Deze laatste dimensie staat voor CU 
traits. Ook speelt steeds de vraag of psychopathie alleen in aanwezigheid van 
antisociaal gedrag kan worden gevonden. Dit is terug te vinden in de verschillende 
uitgaven van de DSM, sinds de eerste druk in 1952. In deze opeenvolgende uitgaven 
worden CU traits wisselend meegenomen in de criteria voor gedragsstoornis (bij 
jeugdigen) en antisociale persoonlijkheidsstoornis (bij volwassenen).
 Sinds de jaren 90 van de vorige eeuw is er toenemend onderzoek naar CU traits 
bij jongeren gedaan. Hierin worden vragen gesteld naar de bruikbaarheid en 
zinvolheid van het begrip CU traits, maar wordt ook gezocht naar klinische correlaten, 
zoals bijv. de relatie met (een gebrek aan) empathie, agressief gedrag, eventuele 
biologische dan wel psychologische afwijkingen en natuurlijk wordt gezocht naar 
behandelmogelijkheden. Onderzoek heeft aannemelijk gemaakt dat CU traits in zo’n 
3% van de bevolking gevonden kunnen worden. In de groep van jongeren die hoogt 
scoort op CU traits, voldoen echter maar ongeveer tweederde ook aan de criteria 
voor een gedragsstoornis. Er is ook nog veel discussie over hoe CU traits het beste 
vast gesteld kunnen worden. Dit gebeurt nu met behulp van vragenlijsten. De meeste 
vragenlijsten richten zich op psychopathie. Er zijn vooralsnog maar twee vragenlijsten 
die zich alleen op CU traits richten. Onderzoek naar het neurobiologisch en –
psychologisch functioneren bij hoge CU traits wordt vaak gekoppeld aan executieve 
functies, en dan met name respons inhibitie (het vermogen om reacties op prikkels 
te bedwingen).
 Onderzoek naar CU traits richt zich echter meestal op jongeren met oppositioneel 
en antisociaal gedrag. Er is nog maar weinig bekend over het effect van CU traits bij 
zich normaal ontwikkelende jongeren en jongeren met psychopathologie zonder 
oppositioneel en antisociaal gedrag. Het overkoepelend doel van dit proefschrift was 
het onderzoeken van de rol van CU traits in jongeren met een psychiatrische stoornis, 
zoals gedragsstoornis (conduct disorder; CD), oppositioneel-opstandige gedrags-
1 Omdat er geen Nederlandse vertaling is voor het begrip CU traits wordt deze term ook in deze 
Nederlandstalige samenvatting aangehouden.
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stoornis (oppositional defiant disorder; ODD), aandachtstekortstoornis met hyper-
activiteit (attention-deficit/hyperactivity disorder; ADHD), autisme spectrum stoornissen 
(autism spectrum disorder; ASD) en angst- en stemmingsstoornissen. Specifieke 
vragen waren:
• Hebben CU traits alleen een diagnostische waarde in relatie tot CD, of ook in relatie 
tot andere stoornissen en kunnen CU traits ook als een op zichzelf staand construct 
gezien worden? De resultaten zijn beschreven in hoofdstuk 2.
• Ondersteunen de bevindingen met betrekking tot neuropsychologisch en neuro-
biologisch onderzoek van psychopathie en/of CU traits bij jongeren bestaande 
theorieën over de onderleggers van psychopathie en met name CU traits? Sluiten 
deze theorieën elkaar uit of overlappen ze elkaar? De resultaten zijn beschreven in 
hoofdstuk 3.
• Komen CU traits ook in non-CD stoornissen voor, zoals ADHD, ASD, angst- en 
stemmingsstoornissen, gedragsstoornis niet anderszins omschreven (disruptive 
behavior disorder not otherwise specified; DBD-NOS)/ODD? En wat is de invloed 
van CU traits op de kwaliteit van leven in deze diagnostische groepen? De resultaten 
zijn beschreven in hoofdstuk 4.
• Kan voor non-CD stoornissen een cutoff-score voor de ICU worden vastgesteld, 
waarmee de ernst van klinische symptomen en kwaliteit van leven voorspeld 
kunnen worden? Moeten CU traits gezien worden als een taxon, dat wel of niet 
aanwezig is, of passen CU traits beter binnen een dimensioneel model? De 
resultaten zijn beschreven in hoofdstuk 5.
• Zijn er verschillen in de wisselwerking tussen emotieverwerking en respons inhibitie 
gedurende een neuropsychologische taak in jongeren met ODD/CD, met ASD, en 
zich normaal ontwikkelende jongeren? En hebben CU traits invloed op de prestaties 
op deze taak? De resultaten zijn beschreven in hoofdstuk 6.
Hoofdstuk 2
In dit hoofdstuk heb ik middels een review onderzocht wat het nut en bruikbaarheid 
van CU traits is als diagnostisch construct, met name wanneer er geen sprake is van een 
gedragsstoornis (conduct disorder; CD). Hiertoe heb ik de volgende criteria nagelopen: 
(a) er is sprake van een samenhangend en consistent patroon van symptomen 
(syndroom), (b) dit syndroom vertoont weinig/geen overlap met andere syndromen; 
(c) het syndroom vertoont een karakteristiek ziektebeloop, (d) het syndroom vertoont 
een samenhang met erfelijke en opvoedingsfactoren, (e) het syndroom is gerelateerd 
aan specifieke afwijkingen in neurobiologische en –psychologische functies, (f) het 
syndroom vertoont een karakteristieke respons op behandeling. Voor deze literatuur-
studie zijn 206 artikelen, gepubliceerd tussen 1980 en 2011, bestudeerd.
 De resultaten laten zien dat CU traits betrouwbaar gediagnosticeerd kunnen 
worden vanaf de basisschoolleeftijd en mogelijk ook daarvoor. CU traits worden 
gerelateerd aan ernstigere vormen van antisociaal gedrag bij CD, maar ook gevonden 
bij ODD en ADHD. CU traits kunnen onderscheiden worden van andere stoornissen 
zoals ASD, verstandelijke beperkingen, persoonlijkheidsstoornissen, middelenmisbruik 
en stemmings- en angststoornissen. CU traits worden door het leven heen vrij stabiel 
terug gevonden en kennen een voorkomen van ernstigere gedragsproblemen, meer 
en recidiverende criminaliteit, en/of middelenmisbruik. CU traits worden voor 43-81% 
bepaald door erfelijkheid, terwijl opvoeding en traumatisering een verergerend 
effect kunnen hebben. Neuropsychologische correlaten met CU traits zijn gevonden, 
zoals verminderd prosociaal redeneren, verminderde reactie op stresserende stimuli, 
verminderde herkenning van angst en mogelijk ook verdriet. Ook zijn neurobiologische 
correlaten gevonden, zoals verminderd functioneren van de amygdala en van de ventro - 
mediale prefrontale cortex (vmPFC), evenals verlaagde cortisolspiegels en verminderde 
fysiologische reactiviteit. Met betrekking tot behandeling toont onderzoek dat 
jongeren met hoge CU traits ernstigere gedragsproblemen laten zien, en dat ze 
minder (gemakkelijk) verbetering laten zien op behandeling.
 Zodoende kunnen CU traits inderdaad gezien worden als een zinvolle toevoeging 
aan de catalogus van gedragsproblemen in het algemeen. Er is echter nog 
onvoldoende bewijs om CU traits te beschouwen als een zinvol construct bij andere 
stoornissen, of om CU traits als een op zichzelf staande stoornis te beschouwen. 
Buiten gedragsproblemen zijn CU traits nog onvoldoende bestudeerd om conclusies 
te trekken over het nut en bruikbaarheid van dit construct.
Hoofdstuk 3
In dit hoofdstuk ga ik in op de vraag of wetenschappelijk onderzoek naar CU traits en/
of psychopathie bij jongeren verbonden kan worden aan twee bestaande modellen 
met betrekking tot psychopathie. De dual hormone serotonergic hypothesis (DHS) 
kent wat betreft het ontstaan van psychopathische kenmerken een centrale rol toe 
aan het uit evenwicht zijn van twee hormonen, namelijk verhoogd testosteron en 
verlaagd cortisol. Dit leidt tot verminderde emotionele reactiviteit, tot verminderde 
vermijding om in problemen te komen en zodoende tot verminderd prosociaal 
redeneren. De integrated emotions systems (IES) theorie kent een belangrijke rol 
toe aan een verminderd functioneren van de amygdala, leidend tot verminderde 
empathische reacties op stress van anderen. Wij onderzochten de validiteit van deze 
modellen met het doel de bevindingen met betrekking tot CU traits in deze modellen 
te kunnen integreren. Daartoe bestudeerde ik 75 artikelen die zich richten op neuro-
psychologische en –biologische correlaten van CU traits.
 Onze resultaten laten zien dat neuropsychologische en –biologische correlaten van 
psychopathie bij volwassenen, zoals verminderd prosociaal redeneren, verminderde 
psychologische en fysiologische reactiviteit en verminderd gedrag om sancties te 
voorkomen ook gevonden kunnen worden bij jongeren met hoge CU traits. Ook werden 
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neurobiologische correlaten gevonden, zoals verminderd functioneren van de amygdala 
en verminderde functionele connectiviteit tussen de amygdala en de vmPFC. Deze 
bevindingen kwamen grotendeels overeen met beide theorieën. Beide theorieën 
beschrijven namelijk de rol van hersenstructuren, zoals de amygdala en PFC, maar ook 
klinische correlaten, zoals een gebrek aan angst en neuropsychologische correlaten 
(verminderde emotionele reactiviteit, verminderde herkenning van angstige gezichten, 
verminderd vermijden van sancties, verminderd prosociaal redeneren). Hoewel IES 
en DHS elkaar lijken uit te sluiten, konden we aantonen dat ze elkaar deels overlappen 
en aanvullen, en daarmee complementair zijn. DHS verbreedt het etiologisch model 
echter door zijn nadruk op de testosteron/cortisol verhouding en de rol van het 
 serotoninesysteem, terwijl IES de gen/omgevingswisselwerking en het noradrenerge 
systeem toevoegt.
 Samenvattend vonden we dat onderzoek naar neuropsychologische en –biologische 
correlaten van CU traits bestaande theorieën over psychopathie ondersteunt. Verder 
vonden we dat de twee invloedrijkste theorieën over de etiologie van psychopathie 
elkaar niet uitsluiten, maar overlappend en complementair zijn.
Hoofdstuk 4
Er zijn weinig studies naar de aanwezigheid van CU traits in non-CD stoornissen. 
De prevalentie van hoge CU traits scores in CD en in niet-CD diagnoses (i.e., ODD, 
ADHD, geen gedragsproblemen) lijkt in klinische populaties te liggen tussen 50% 
(CD) en 23% (geen gedragsproblemen). Zodoende lijken CU traits ook meer voor te 
komen bij jongeren met ODD en met ADHD. Desalniettemin is er weinig bekend over 
de prevalentie van CU traits in stoornissen zoals ASD, angst- en stemmingsstoornissen, 
of andere stoornissen. Bovendien is er weinig bekend over de impact van CU traits 
op de kwaliteit van leven (quality of life; QoL) bij deze stoornissen.
 Om onze kennis op het gebied van CU traits buiten CD te vergroten, hebben we 
een groep jongeren onderzocht die was verwezen naar de jeugd GGz (N = 1.018 
deelnemers). Aan ouders werd gevraagd om CU traits en QoL te scoren. Diagnoses 
werden klinisch vastgesteld door een kinder- en jeugdpsychiater binnen een multi-
disciplinair team. De kans om hoog op CU traits te scoren was significant hoger in 
ASD en DBD-NOS/ODD, terwijl deze kans verlaagd was in geval van angst-/stem-
mingsstoornissen. In geval van ADHD of andere stoornissen was er geen verhoogde 
kans op hoge CU traits scores. Een belangrijke nieuwe bevinding was dat in alle 
diagnostische groepen hoge CU traits scores gerelateerd waren aan lagere QoL 
scores, en dat CU traits 4-13% van de variantie in QoL verklaarde, bovenop de 
effecten van leeftijd en geslacht. Daarentegen waren het opleidingsniveau van de 
jongere of zijn ouders en politiecontacten niet gerelateerd aan QoL. Zodoende lijken 
CU traits niet alleen gerelateerd aan ernstigere gedragsproblemen in CD, maar ook 
aan een lagere QoL in niet-CD stoornissen.
Hoofdstuk 5
CU traits zijn gerelateerd aan ernstig antisociaal gedrag. CU traits worden ook buiten 
CD gevonden. Toch weten we nog weinig van hoe CU traits ons kunnen helpen bij het 
komen tot beslissingen in het klinisch handelen. In wetenschappelijk onderzoek 
worden CU traits vaak gediagnosticeerd met behulp van de Inventory of Callous- 
Unemotional traits (ICU). De klinische bruikbaarheid van de ICU zou toenemen als 
het mogelijk was om een klinisch relevante cutoff score te bepalen, gebaseerd op de 
voorspellende waarde met betrekking tot QoL en/of tegelijkertijd aanwezige klinische 
symptomen. Tot op heden is een dergelijke, breed geaccepteerde cutoff score nog 
niet vast gesteld. Daarom is het moeilijk om conclusies te trekken ten aanzien van de 
klinische relevantie van gemeten niveaus van CU traits. 
 Met het doel om een klinisch zinvolle cutoff score voor de ICU te bepalen 
onderzochten wij vrijwel dezelfde studiegroep als beschreven in hoofdstuk 4 (N = 979 
deelnemers). De voorspellende waarde van de ICU bleek laag tot redelijk, en 
gelijkwaardig tussen de verschillende diagnostische groepen. De voorspellende 
waarde van de ICU met betrekking tot QoL en klinische symptomen was ook niet 
beter voor de DBD-NOS/ODD groep, vergeleken met de andere stoornissen. De ICU 
bleek externaliserend gedrag significant beter te voorspellen dan internaliserend 
gedrag, met een vergelijkbare voorspellende waarde tussen de verschillende 
stoornissen. Aanvullende taxometrische analyses toonden geen bewijs voor een aan 
CU traits onderliggend taxon. Alles bij elkaar suggereren onze data dat er geen 
specifieke drempel is waarboven de kans op klinische symptomen sterk hoger wordt. 
Eerder dan dat er een optimale cutoff score is, suggereren onze data dat er een 
doorlopende relatie is tussen ICU scores en QoL en klinische symptomen.
Hoofdstuk 6
Dysfunctionele inhibitie van handelingen en emoties speelt een essentiële rol in vrijwel 
alle psychiatrische stoornissen. Inhibitie van gedrag is essentieel voor de ontwikkeling 
van doelgericht gedrag en verwijst naar onderling gerelateerde processen: (a) inhibitie 
van de initiële pre-potente respons op een stimulus, (b) het stoppen van een lopende 
respons, (c) bijsturen van een respons door concurrerende gebeurtenissen en 
responses. Zowel ODD/CD als ASD delen een gebrekkig empathisch functioneren 
en zijn beide geassocieerd met beperkingen in emotieverwerking en met problemen 
in de inhibitiecontrole. Desondanks zijn deze processen rechtstreeks vergeleken 
tussen deze twee stoornissen. 
 Wij hebben 52 adolescenten met ODD/CD, 52 met ASD en 24 zich normaal 
ontwikkelende adolescenten vergeleken op hun prestaties gedurende een emotionele 
Go/No-go taak. In deze taak moesten de deelnemers differentiëren tussen positieve, 
negatieve en neutrale afbeeldingen. CU traits werden gemeten met behulp van de 
ICU. Zowel aan jongeren als aan een van de ouders werd gevraagd om de ICU in te 
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vullen. Het aantal fout-positieve reacties was vergelijkbaar tussen de drie groepen. 
De reactietijd in de ODD/CD groep was vergelijkbaar met de controlegroep op 
alledrie de valentiediscriminaties. Daarentegen was de ASD groep langzamer dan de 
controles en de ODD/CD groep op twee van de drie combinaties van emoties 
(negatief- neutraal en negatief-positief). Controles toonden significante moeilijkheden 
in het discrimineren tussen positieve en neutrale afbeeldingen, vergeleken met 
 negatief-neutraal en negatief-positief afbeeldingen. Dit effect was afwezig in beide 
klinische groepen. CU traits, comorbiditeit met ADHD en medicatiegebruik waren 
niet gerelateerd aan taakprestaties. Adolescenten met ODD/CD presteerden 
vergelijkbaar met de controlegroep, terwijl de ASD groep duidelijk langzamer was 
dan de controlegroep, ongeacht het type emotie. Zowel de ASD als de ODD/CD 
groep verschilden van de controlegroep in het feit dat deze laatste een ‘positieve 
perceptie-bias’ vertoonde door relatief langzaam te zijn in het differentiëren tussen 
positieve en neutrale valenties. Deze bevinding suggereert dat de overlap in verminderd 
empathisch functioneren tussen ODD/CD en ASD gerelateerd zou kunnen zijn aan 
een gebrek aan een positieve perceptie-bias.
BELANGRIJKSTE LESSEN UIT DIT PROEFSCHRIFT
CU traits worden vaak gezien als de kern van psychopathie en gerelateerd aan 
ernstigere vormen van antisociaal gedrag. Onderzoek naar CU traits buiten gedrags-
stoornissen is echter zeldzaam en het is onduidelijk in hoeverre CU traits nu 
daadwerkelijk alleen aan antisociaal gedrag danwel psychopathie gekoppeld kunnen 
worden. Dit proefschrift heeft onze kennis over CU traits binnen en buiten gedrags-
stoornissen vergroot. De belangrijkste lessen zijn:
• CU traits zijn niet alleen in CD, maar ook in andere stoornissen te onderscheiden. 
Het beperkte onderzoek naar CU traits in niet-CD stoornissen suggereert dat CU 
traits ook buiten CD aanwezig kunnen zijn. Daarnaast heb ik aangetoond dat CU 
traits over verschillende stoornissen heen kunnen voorkomen, met name ODD, 
ADHD, ASD, angst- en stemmingsstoornissen. Onze data suggereren dat clinici 
ook aandacht zouden moeten besteden aan CU traits in niet-CD stoornissen.
• CU traits in jeugd kennen hun eigen, specifieke cognitieve en neurale correlaten, 
die overeenkomen met psychopathie bij volwassenen. De twee invloedrijkste 
theorieën over de etiologie van psychopathie in de volwassenheid (i.e., verminderde 
reactiviteit van de amygdala op dreiging en dysfunctionele signaalverwerking in de 
amygdala en vmPFC; en hormonale disbalans tussen verlaagd cortisol en 
verhoogd testosteron) sluiten elkaar niet uit, maar overlappen elkaar en zijn tevens 
complementair. De onderzoeksbevindingen bij jeugd met CU traits, en vooral in 
combinatie met gedragsproblemen, sluiten hierbij aan. Zodoende ondersteunt het 
onderzoek naar CU traits bestaande theorieën over de etiologie van psychopathie.
  Met het doel om onze kennis over de neuropsychologische correlaten van CU 
traits te vergroten hebben we de invloed van CU traits op respons-inhibitie 
onderzocht. We vonden verschillen tussen de verschillende diagnostische groepen, 
maar konden geen effecten van CU traits aantonen. 
• CU traits hebben niet alleen bij gedragsstoornissen, maar ook daarbuiten een impact 
op het klinisch functioneren. Hoge CU traits scores zijn gerelateerd aan verlaagde 
QoL scores, zelfs bij stoornissen die niet direct geassocieerd zijn met een verhoogd 
risico op CU traits. Verder laat dit proefschrift zien dat de bruikbaarheid van een 
meetinstrument voor CU traits (i.e., de ICU) om QoL en klinische symptomen te voor- 
spellen vergelijkbaar is tussen DBD-NOS/ODD en andere diagnoses. Het vaststellen 
van CU traits zou daarom niet alleen tot gedragsstoornissen beperkt moeten worden.
TOEKOMSTIG ONDERZOEK
Dit proefschrift heeft een bescheiden bijdrage geleverd aan het onderzoek rondom 
CU traits. Er blijven echter nog veel vragen over. Zo is er nog veel discussie over hoe 
CU traits het beste gediagnosticeerd kunnen worden, ook nu er criteria voor opgesteld 
zijn die zijn opgenomen in de DSM-5. Het blijft echter ook nog steeds moeilijk om in 
de klinische praktijk CU traits te onderscheiden van symptomen die kunnen passen 
bij bijv. somberheid of ASD. Ook is er nog veel discussie over de vraag of een 
diagnostisch construct, en dus ook CU traits gezien moeten worden als een 
dichotoom (wel/niet) of dimensioneel (gradueel) construct? Dit proefschrift laat zien 
dat het mogelijk zinvol is om CU traits niet alleen aan CD te koppelen, maar ook aan 
andere diagnoses. Dat brengt de vraag met zich mee of CU traits alleen implicaties 
voor disruptieve gedragsstoornissen hebben, of ook voor andere stoornissen?
 Dit proefschrift had tot doel bij te dragen aan onze bestaande kennis over CU 
traits door te onderzoeken of CU traits ook buiten CD onderscheiden kunnen worden, 
en wat de klinische impact van CU traits is bij verschillende diagnoses. Verder 
onderzoek is echter noodzakelijk. Dit dient zich met name te richten op etiologie en 
de evolutionaire, adaptieve waarde van CU traits, maar ook op het voorkomen van 
CU traits in verschillende (niet-klinische) populaties (zoals, bijv. peuterleeftijd, 
culturen, LVB). Ook zal verder onderzoek zich moeten richten op de vraag hoe CU 
traits gezien moeten worden als diagnostisch construct en of ze als zodanig 
meerwaarde hebben, m.n. voor wat betreft behandeling.
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Appendix Inventory of Callous-Unemotional Traits
INVENTORY OF CALLOUS-UNEMOTIONAL TRAITS  
(PARENT VERSION)
•	 Frick, P. J. (2004). The Inventory of Callous-unemotional Traits. Retrieved from http://labs.uno.edu/developmental- 
psychopathology/ICU.html
Lees elke uitspraak hieronder en beoordeel hoe goed ze het kind beschrijft. Duid je 
antwoord aan door het passende cijfer te omcirkelen. Sla geen enkele uitspraak over.
 0  betekent  de uitspraak is helemaal niet van toepassing.
 1  betekent  de uitspraak is een beetje van toepassing.
 2  betekent  de uitspraak is erg toepassing.
 3  betekent  de uitspraak is helemaal van toepassing.
1. Toont openlijk zijn/haar gevoelens.   0  1  2  3
2. Lijkt het verschil tussen “goed” en “kwaad” niet te kennen.   0  1  2  3
3. Zet zich in voor schoolwerk.   0  1  2  3
4.  Het kan hem/haar niet schelen wie hij/zij pijn doet om te krijgen 
wat hij/zij wil.   0  1  2  3
5. Voelt zich slecht of schuldig wanneer hij/zij iets verkeerds gedaan heeft.   0  1  2  3
6. Toont geen emoties.   0  1  2  3
7. Vindt het niet belangrijk om op tijd te komen.   0  1  2  3
8. Geeft om de gevoelens van anderen.   0  1  2  3
9. Het kan hem/haar niet schelen wanneer hij/zij in de problemen zit.   0  1  2  3
10. Laat zich niet leiden door gevoelens.   0  1  2  3
11. Vindt het niet belangrijk dingen goed te doen.   0  1  2  3
12. Lijkt erg koud en onverschillig.   0  1  2  3
13. Erkent snel dat hij/zij ongelijk heeft.   0  1  2  3
14. Het is gemakkelijk te weten hoe hij/zij zich voelt.   0  1  2  3
15. Probeert altijd zijn/haar best te doen.   0  1  2  3
16.  Verontschuldigt zich (zegt ‘sorry’) tegenover personen die hij/zij  
pijn gedaan heeft.   0  1  2  3
17. Probeert de gevoelens van anderen niet te kwetsen.   0  1  2  3
18. Toont geen spijt wanneer hij/zij iets verkeerds gedaan heeft.   0  1  2  3
19. Is erg expressief en emotioneel.   0  1  2  3
20. Houdt er niet van tijd te stoppen in dingen goed doen.   0  1  2  3
21. De gevoelens van anderen zijn onbelangrijk voor hem/haar.   0  1  2  3
22. Verbergt zijn/haar gevoelens voor anderen.   0  1  2  3
23. Werkt hard aan alles.   0  1  2  3
24. Zorgt ervoor dat anderen zich goed voelen.   0  1  2  3
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Last but not least een dankwoord. Mijn afgelopen jaren hebben voor een belangrijk 
deel in het teken gestaan van dit promotietraject. Dat betekent dat je vaak op jezelf 
aangewezen bent, alleen op een studeerkamer zit te werken. Tegelijkertijd betekent 
dit dat je veel en op verschillende manieren samenwerkt met anderen. Een promotie-
traject doorloop je ook niet alleen met je promotor, copromotor en collega-onderzoekers. 
Je deelt het ook met je vrouw, kinderen, vrienden, die je vragen stellen, oplossingen 
bieden, en soms ‘meewarig meeleven’. Daarom wil ik hier stil staan bij de belangrijkste 
mensen in mijn leven.
 Jan Buitelaar, promotor, jouw wil ik bedanken voor de mogelijkheden die ik kreeg 
om dit onderzoek te doen, niet alleen om de praktische mogelijkheden, zoals tijd en 
ondersteuning, maar meer nog om de leermogelijkheden. Van fouten leer je, en 
hoeveel fouten heb ik wel niet gemaakt. Dus heb ik veel kunnen leren! Steeds bleef jij 
meedenken hoe we dit project tot een goed einde konden brengen en steeds bleef 
je even scherp. Jij liet je niet afleiden door tegenslagen en emoties, maar steeds keek 
jij messcherp naar de feiten om daarin weer nieuwe mogelijkheden te zoeken. Dat 
was soms lastig, maar veel vaker nog leerzaam en inspirerend.
 Nanda Lambregts-Rommelse, als copromotor heb jij me in de beginfase enorm 
geholpen bij het schrijven van de reviews. Je had veel opmerkingen, maar steeds 
helder, steunend en leerzaam. Wat ik vooral steeds weer indrukwekkend vond, was 
dat je in mijn concepten steeds weer wist te achterhalen waar ik mee geworsteld had, 
zonder dat ik dat met opmerkingen expliciet gemaakt had. Tussendoor deed je 
weleens een stap terug, maar je inzet bleef hetzelfde. Je heldere blik op ‘waar we nou 
eigenlijk mee bezig zijn’ bleef verfrissend. Zodoende heb ik ook van jou veel geleerd.
 Corina Greven, onder jouw toeziend oog heb ik de data-artikelen geschreven. 
Met jou had ik een goede begeleider ter controle en ondersteuning van mijn statische 
analyses. Furthermore, you were a good English teacher for me, which helped me 
enormously to get the data-papers to a next level. Darum möchte ich mir jetzt bei dir 
in deiner Muttersprache bedanken. Du warst immer positiv und ich konnte bei dir viel 
lernen über Statistik, die Englische Sprache und natürlich über das Schreiben von 
einem Artikel.
 Helen Klip was voor mij van onschatbare waarde bij mijn eerste stappen op het 
gebied van data-ordening en data-analyses. Jij hebt mij geholpen met het op orde 
krijgen van de zogenaamde ICU-ROM-data, de data die ik gebruikt heb voor 
hoofdstuk 4 en 5. Waar jij in eerste instantie onderzoeksvragen vertaalde naar 
statistische formules, liet jij steeds meer aan mij over. Dit leidde ertoe dat ik je vaak 
heb gestalkt met aanvullende vragen, m.n. over de datasets waar ik mee werkte. 
Ik ben bang dat ik je regelmatig tot wanhoop gebracht heb omdat ik mijn verzoeken 
liefst gisteren beantwoord zag.
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Mark Taylor has helped us with the taxometric analyses. Though we never actually 
met, we had very efficient email contacts, through which I felt very supported. Each 
time we discussed things you reacted very enthusiastically. For this, Mark, I’m very 
grateful to you.
 Patricia van Deurzen ben ik dankbaar voor het, samen met Helen, bieden van de 
cursus ‘Intuitive Biostatistics’, net op het moment dat ik die nodig had. Wat jullie 
cursus helemaal geweldig maakte was dat de volgorde van de onderwerpen vrijwel 
perfect samenviel met de volgorde waarin ik met analyses bezig was. 
 De stagiaires, scriptiestudenten, onderzoeksassistenten die hebben meegeholpen 
aan het CU2-project, teveel om op te noemen. Desalniettemin wil ik er een paar 
noemen die vanwege de duur en de betrokkenheid opvielen: Bart van der Linden, 
Marleen Maatman en Liesbeth Schouten. Zonder jullie inzet was het hele project niet 
uitvoerbaar geweest.
 Het CU2-project dat, startend in 2008 en feitelijk de basis voor deze promotie 
vormde, heeft recent pas tot een afgeronde dataset heeft geleid. De ontginning van 
deze data is nog maar pas begonnen. Hieraan hebben veel mensen meegewerkt, 
waarbij ik als eerste Floor Scheepers wil bedanken. Jij was de initiator van dit project 
en gaf mij de ruimte om mijn eigen  onderzoeksfocus te vinden. Daarnaast wil ik 
vooral ook Daniëlle Bons bedanken voor haar tomeloze energie en inzet die zij toonde 
om dit project, dat voor ons allen steeds meer een hoofdpijndossier werd, tot een 
goed einde te brengen. Je vasthoudendheid en perfectionisme hebben de basis 
gelegd voor dit project, hetgeen mij inspireerde om ervoor te zorgen het project 
‘in leven’ te houden toen jij je, vanwege gezondheidsproblemen, gedwongen zag 
te stoppen met dit werk. Mireille Bakker wil ik bedanken, want jij wist met je komst 
(en wat aanpassingen m.b.t. de inclusiecriteria) een nieuwe impuls aan het project 
te geven, waarmee de inclusie van m.n. de jongeren met  gedragsproblemen tot 
stand is gekomen. Voor de inclusie van jongeren in het CU2-project zijn niet alleen 
Karakter, maar met name nog twee andere organisaties belangrijk geweest, namelijk 
de Ottho Gerard Heldringstichting en de Hoenderloo Groep. Binnen deze organisaties 
hebben respectievelijk Arianne Baanders en Karin Nijhoff meegewerkt aan het 
CU2-project. Zodoende is een belangrijke dataset tot stand gekomen, waaruit we 
hopelijk nog veel kunnen leren.
 Aan de onderzoeksprojecten die beschreven zijn (CU2 en ICU-ROM) hebben 
veel jongeren en ouders meegewerkt. Hen wil ik ook van harte danken. Zij hebben 
niet alleen meegewerkt aan de totstandkoming van dit proefschrift, maar hebben 
allemaal op hun manier bijgedragen aan de groei van onze wetenschappelijke 
kennis. Hun bijdrage is daarom van onschatbare waarde.
 Vanwege mijn functie als kinder- en jeugdpsychiater heb ik niet zoveel contact 
gehad met collega-onderzoekers. Tot voor kort zaten jullie in ‘het kippenhok’ in de 
kelder, waar ik maar af en toe kwam en dan met gerichte vragen aan specifieke 
personen. Toch was het altijd een beetje thuiskomen, met al die gelijkgezinde 
mensen. Nu wil het lot dat ‘het kippenhok’ ruimte heeft moeten maken voor de bouw 
van de High & Intensive Care (HIC) en is het qua werklocatie daadwerkelijk ‘mijn 
thuis’ geworden. Speciaal wil ik Kirsten Smeets bedanken. Jij werkt ook al heel lang 
aan jouw ART-project en samen zaten we in het ‘research-overleg’. Zo af en toe 
hebben we nog contact, als lotgenoten en veteranen. Altijd goed om te hebben.
 Collega-psychiaters uit ons cluster, Gert, Gigi, Janne, Jet, Josine, Laury, Liesbeth, 
Martine, Mijnke, Nathalie, Niels, Odette, Rob, Sandra, Trude, Wouter, allemaal met 
meer of minder eigen wetenschappelijke aspiraties. Jullie wil ik natuurlijk bedanken 
voor jullie steun, luisterend oor en meeleven, waarbij ik de ruimte kreeg om tijd te 
kunnen steken in mijn eigen wetenschappelijke activiteiten. Jet en Trude, jullie wil ik 
daarbij vooral bedanken, want vooral jullie (Trude in Zetten en Jet in Nijmegen) 
werden geconfronteerd met mijn afwezigheid en hebben die altijd goed opgevangen.
 Teams van de polikliniek en van de High & Intensive Care (HIC). In de jaren dat 
ik met dit project bezig was, heb ik daarover weinig met jullie gedeeld. Dat geldt ook 
voor Marcel, Machiel en Koos, collega-leidinggevenden door de jaren heen. Samen 
waren we vooral met patiëntenzorg bezig. Desalniettemin heb ik steeds jullie steun 
gevoeld. M.n. de mensen van de HIC wil ik daarbij bedanken. Het is een dynamische, 
veeleisende omgeving waarin we als team, niet als individu, het krachtigst zijn. Dat ik 
als de verantwoordelijke kinder- en jeugdpsychiater regelmatig afwezig was vanwege 
mijn onderzoek, was dan ook goed voelbaar. Toch hebben jullie dat altijd goed 
verdragen. Dat we nog een hoop van elkaar mogen leren.
 Raad van bestuur & leidinggevenden. Als je zo’n lang promotietraject doorloopt, 
kom je aan het eind van dat traject tot de ontdekking dat je nogal wat leidinggevenden 
hebt zien passeren. Ik hou het daarom bij de laatsten: Bertine en Koos (Raad van 
Bestuur), Nathalie en Hans (Regiodirectie Universitair Cluster), bedankt voor de 
financiële steun van Karakter, jullie persoonlijke steun, de interesse en het meedenken. 
Ook wil ik jullie bedanken voor jullie vertrouwen om het Intensief Behandelcentrum 
verder te ontwikkelen. Het gaat op deze afdeling om vernieuwende zorg bij patiënten 
waar niets vanzelfsprekend is, zaken zich vaak (ook letterlijk) op het scherpst van de 
snede afspelen en in duivelse dilemma’s toch snel beslissingen genomen moeten 
worden. Door jullie steun en ruimte op dit front was het voor mij mogelijk om ook mijn 
promotietraject binnen Karakter tot een goed einde te brengen.
 Mijn intervisiegroep, Aleid, Annemarie, Els, Erica, Marinda, Mary en René, jullie 
wil ik bedanken voor ons maandelijks moment van zowel verdieping als afstand 
nemen, van serieus zaken doen als humorvol roddelen. Ook dat geeft energie en 
inspiratie voor de volgende dag.
 Vrienden: Bertine, Aart, Els, Ronald, Gonny, Lucas, Philippa, Ko, Marie-José, 
Jan, Ans, Frank, Wies, Thea, Karl, en alle ‘buurtjes’ wil ik bedanken voor de rol die ze 
in mijn leven spelen. Jullie betrokkenheid bij mijn onderzoek verschilde van ‘in 
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hetzelfde schuitje zitten’ tot ‘ik begrijp er niks van, maar je zult het wel leuk vinden’. 
Jullie betrokkenheid in ons leven blijft desalniettemin groot.
 In dit promotietraject heb ik niet alleen de grenzen van mijn cognitieve capaciteiten 
opgezocht, maar ook die van mijn sportieve capaciteiten. De fysieke inspanning was 
ook helpend om te komen tot ontspanning bij alle werk- en promotiestress. Ik wil 
daarom Frank Jol bedanken voor zijn bevlogen en onorthodoxe manier waarop hij 
protheses bouwt. Renske Snaar en Bibian Mentel wil ik bedanken voor hun uitdagende 
adviezen, training, coaching, waardoor ik nu met hardlopen en snowboarden letterlijk 
en figuurlijk boven mijzelf uitstijg. En wat een plezier geeft dat!
 Gillian en Aart, mijn dank gaat natuurlijk naar jullie uit vanwege je rol als paranimf. 
Ik denk dat we met een gedegen voorbereiding samen de promotie-dag goed 
doorkomen. Gelukkig kan ik bouwen op de ervaringsdeskundigheid van Aart en het 
organisatietalent van Gillian. 
 Elizabeth, mijn schoonmoeder, jouw wil ik bedanken voor de lekkere etentjes en 
je bezorgdheid. Alice, jij was altijd weer geïnteresseerd in mijn vorderingen in al die 
jaren dat we in Zwitserland bij jou een weekje mochten logeren, ’s avonds toch nog 
aan het onderzoek werkend, maar ook samen wandelend in de bergen. Ton & Alice, 
hoewel Ton mijn directe zwager is wil ik Alice nog niet ietsje meer bedanken, voor het 
ontwerp van het CU2 logo, waar wij zo dankbaar gebruik van hebben gemaakt.
 Mijn lieve ouders zijn er helaas niet meer bij. Zij hebben wel het begin van mijn 
promotie-traject mee mogen maken, maar niet meer het einde. Toch zijn zij altijd bij 
mij. Mam, als schooljuf heb je me niet alleen geleerd dat leren belangrijk is, maar 
vooral ook om plezier te hebben in het leren, met dit als resultaat. Pap, jij hebt ons 
gestimuleerd om de wereld te verkennen. Lieve broers en schoonzussen, Herman & 
Ria, Frans & Ans, Hub & Ine, van een afstand hebben jullie gezien en gehoord waar 
ik mijn tijd in stak. Hoewel ik het vermoeden heb dat jullie je regelmatig afvroegen 
waar ik nou eigenlijk mee bezig was en waar dat nou goed voor was, heb ik me 
steeds gesteund gevoeld door jullie. Neven & nichten, wat geweldig om te zien hoe 
jullie je door de jaren heen ontwikkelen, of al hebben ontwikkeld tot volwassenen, 
allemaal met eigen ambities en allemaal even uniek, en ook allemaal even herkenbaar.
 Gillian & Jerome, natuurlijk ben ik trots op jullie. Dat hebben jullie al honderdduizend 
keer gehoord en nou moet het ook nog in dit boekje. Trots op hoe jullie je leven vorm 
geven met je partner (respectievelijk Joerie en Mirte) en wat je daarin geleerd en al 
bereikt hebt, ieder op zijn eigen manier en in zijn eigen route, maar ook met zoveel 
overeenkomsten. Het blijft genieten van jullie, en dat dat nog lang mag duren. Want 
jullie weten ook: “iech ving ’t sjun went uur ’t sjun vingt”.
 Lieve Conny, 34 jaar bij elkaar en 28 jaar getrouwd. Jij hebt me steeds gesteund 
en gestimuleerd in mijn carrièrestappen, maar ook niet blindelings. Op de goede 
momenten was je goed kritisch, zodoende altijd zoekend naar mogelijkheden om me 
te steunen. Dat ook dat nog lang mag duren.
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